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Brooks's Normal Union Arithmetic. Part 3. 

In tile Union, Mental and Written Arithmetic are so combined that the pupil may obtain a 
theroufi^i course in aritlimetical analj'sis while becoming familiar with the application of 
tlve science to practical business. This union is here made not a mere nominal one, bat 
a scientific reality. Key, ••!. 
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Brooks's Normal Oeometry and Trigonometry. 

Bj th« aid of Brooks's Geometry the principles of this beautiful science can be easily acquired 
in one term. It is so condensed that the amount of matter is reduced one half, anSl yet the 
efaatn of logic is pceserred intact and nothing essential is omitted. The subject is made 
Interesting and practical by die introduction of Theorems for original demonstration, Prac* 
tical Problems, Mensuration, etc., in their appropriate places. The success of the wuric Is 
very remarkable. Key, tz.KOi*. ^_^__________ 

Brooks's Normal Algebra. 

The many novelties, scientific arrangement, clear and concise definitions and principles, 
and masterly treatment contained in this quite new work make it extremely popalar. 
Each topic is so clearly and fully developed that the next follows easily ard naturally. 
Young pupils can handle it, and should take it up before studying Higher Arithmetic. 
Like the Geometry, it can be readily mastered in one term. It only needs introduction to 

make it indispensable. Key, tz.io*. 
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Peterson's Familiar Science. 12mo. 
Peterson's Familiar Science. 18mo. 

This popular application of science to every-day results is universally liked, and has an lm« 
mense circulation. No school should be vrithout it. Inexperienced teachers have no 
difficulty in teaching it. 

Griflbi's Natural Philosophy. 

BY LA ROY F. GRIFFIN, 

PROF. OF THE NAT. 8CISNCBS AND ASTRON., LAKE FOREST UNIVBR8TTT, ILL. 

Professor Griffin presents his subject so simply, clearly and logically, bis definitions are so 
brief and yet clear, and his experiments so vivid and impressive, that the subject Is easily 
mastered and firmly impressed on the student. All the latest applications of the science 
to Electric Ligftts, Telephone, Phonograirii, Electro-Plating, Magnetic Engines, Tele* 
graphing, etc. are lucidly explained. 



Griffin's Lecture Notes on Chemistry. 
Roberts's History of the United States. 

Short, compact and interesting, this History is admirably arranged to fix focts in the memory. 
These only are dealt with, leaving c au ses for more mature minds. It ends with the dace 
of the late war. 



Sheppard's Text-Book of the Constitution. 
Sheppard's First Book of the Constitution. 

TVe ablest Jurists and professors in the country, of all political denominations, have given 
these works their most unqualified approval. Every young voter should be master of their 



contents. 



Montgomery's Industrial Drawing. 

This consists of a series of Drawing Books, comprising a Primary and Intermediale Course. 
The system is self-teacfaing, is carefiilly graded and is easily tauglit. 
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PEEFAOE. 



'pniS little work, as its title indicates, is designed to 
precede, and prepare the student for a thorough 
course in Mental and Written Arithmetic. Its i)eculiari 
ties, although such as can be better appreciated by an 
examination of the book itself, wiU be briefly specified. 

1. Oral exercises have been made a prominent feature 
of the plan, and many suggestions are presented indicat- 
ing the manner in which such exercises should be con- 
ducted. 

2. Addition and Subtraction are so arranged that they 
must be taught simultaneously — the process of Subtrac- 
tion thus being derived as a result of Addition. This is 
the method adopted by some of our best educators, and 
is based upon sound philosophy. Multiplication and 
Division are treated in the same manner — Division being 
presented as an inverse process, and hence a result, of 
Multiplication. 

In Multiplication, instead of requiring the pupil to 
commit to memory a multiplication table, without his 
having an idea of the origin or use of it, he is led to de- 
rive it for himself, and then learn it for the purpose of 
avoiding the labor of obtaining a product each time he 
wishes to use it. The child is taught to derive his own 
division table from the table of products. 

3. The fact that mental and written exercises should 
be combined in the child's first book being so evident, 
the author has given a large collection of problems for 
slate or blackboard exercises, to be used in connection 
with the exercises in mental arithmetic. 

(iii) 



tr PREFACE. 

4. The author has omitted all representations of objecti 
by means of pictures. Many reasons might' be offered 
for this, among the most prominent of which is the fact 
that they are not needed, since the objects themselves 
are preferable to mere pictures of objects. The pupil 
should be so thoroughly drilled with Oral Exercises that 
by the time he can read a book on Arithmetic he may be 
able to compute without the assistance either of objects 
or their pictures. 

6. Much care has been exercised throughout the entire 
work that the arrangement should be systematic, the les- 
sons carefully graded, and the whole be in accordance 
with the principles of Analysis and Induction. 

The entire work is the result of much thought and 
observation in primary instruction, and is presented to 
a discriminating public, with the earnest desire that it 
may do much for the education of the youth of out 

country. 

EDWAKD BKOOKS. 
State NbrmcU School, June 16, 1878, 



SUGGESTIONS TO TEACHERS. 



'T'HE following suggestions are made to the younger an 
less experienced teachers who may use this work: 

1. It is respectfully suggested that the Oral Exercises receiv 
that attention which their great importance demands. The 
pupils should be constantly drilled on exercises besides those 
found in the book. With young pupils, lessons with the 
numeral frame will be found of great value. 

2. The problems in Mental Arithmetic should be assigned 
promiscuously, pupils not being allowed to use the book 
''uiing recitation. The pupil selected should arise, repeat the 
problem, and then give the solution; at the close of which 
those who have observed mistakes may indicate it by raising 
the hand, and then some one selected by the teacher may arise 
and give the criticism. 

3. The exercises in Written Arithmetic should be solvejj upon 
the slate as a preparation for the recitation, and upon the 
blackboard during the recitation. The same problem may be 
given to the whole class, or each member may receive a differ- 
ent problem, as the teacher prefers ; the author thinks with 
beginners the first method is preferable. At first perhaps it is 
better to Usstch. them the mechanical operations, showing them 
the reasons for these operations, but not requiring them to 
tate these resisons in recitation nntU thej have acquired con- 

Biderable readiness in the different processes. This last sug- 
gestion is founded upon the natural order of the unfolding of 
the young mind, and also upon the experience of some of the 
most successful teachers oi youth. 

(▼) 



▼1 SUGGESTIONS TO TKACHKKS. 

4. In tbe Mental Exercises of Multiplication, it will be well 
to have the pupils solve the problems, which derive the tables 
of results, upon the slal^ or blackboard, after which they 
should be required to commit the tables to memory. The 
teacher may also show the pupils that any product in the table 
can be derived by adding the multiplier to the preceding 
product; thus, since 6 times 4 is 24, 6 times 5 is 24 plus 6, or 30. 

5. Care should be taken that the pupils' language be free 
from all those awkward expressions so common to learners ; 
each sound should be enunciated distinctly, each word cor- 
rectly pronounced, and the habit of ready and accurate 
thought be developed— thus securing that combination so ad- 
mirable in scholarship,— promptness, accuracy, and elegance. 
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PRIMARY ARITHMETIC. 



SECTION I. 

NUMSKATION AND NOTATION. 

INTRODUCTION. 

Suggestions to the Teaeher, 

OUR first Ideas of nniubers are derived from Tlslble objeota, 
hence the child's first lessons in numbers should be glren 
with such objects. These objects may be books, pencils, grnina 
of corn, beans, etc. Dr. Hill suggests that arlthmetio may be 
taught with a pint of beans. The arUhmetieal frame is the most 
convenient for general use. 

NAinire KnxBBBS.~The names of numbers are usually acquired 
with the ideas of numbers; and both are given by a process 
called counting. Children should therefore be taught to count. 
Bo careful that they do not use the names as mere words ; see 
that they know what the words mean. Children can often count 
as far as a hundred, and yet are unablo to select twelve objects 
from a collection. Have the pupils count with the numeral frame 
and with other objects. 

Beside the common method of counting, I would teach ptipils 
to count, using the expressions ofne and ten, two and ten^ three OSK^ 
ten, etc., tufo tens and one, two tens and two^ etc. It will teach them 
the principle of naming numbers, and prepare them to under^ 
stand the method of writing numbers. 

A counting exercise may be made lively by increasing or di- 
minishing the number by several at the same time. Little count- 
ing games, with beans or grains of com, will also be found inter- 
esting to children. Have children count backward, as well as 
foruHxrd, 

Writivo KmcBSBS.— As soon as a child can name numbers, It 
should be taught to write them. It might be well at first to write 
tbe words one, two, etc., and then introduce the figures, that thitf 
may see their advantage in brevity. 

C1^ 



8 PRIMAST ASITHMSTIO. 

OhartKt«rs.—Viist give the nine digits, and drill cWldren la 
nAmlng and writing them until they are entirely familiar with 
these characters. If they have learned a little addition and sub- 
traotlonf they may use the characters in solving simple problems. 

Ooml>inaiion.-~When the pupils are famUiar with these charao- 
tezs, they should be taught to combine them. There are two dis- 
tinct methods of doing this. 

IBT MsTHOD. By this method we give the combined charaeters 
without explaining the principle of the combination. Thus we 
teach that 10 represents ten, 11, eleven, 12, twelve, etc., without any 
reference to tens and units. This method is not quite so philo- 
sophical as the 2d method, but is usually preferred with young 
learners in oral instruction. 

We would give these expressions as far as twenty, and then drill 
the pupils In reading and writing them until they are quite 
familiar with them. We would next give the expressions from 
twenty to thirty, and drill in like manner, and thus continue as 
tBiX as one hundred. 

After the pupils are familiar with this method of writing num- 
bers as fax as 100, the teacher may then show them the principle 
of the combination, that the figure in the first place represents 
units. In the second place, tens, etc. When this is understood we 
would require the class to analyze these expressions as follows :— 

Fbob. Analyze 25 (twenty-five). 

AvjLi<YBis. In 26, the 6 represents 6 units, and the 2 represents 2 
tens. 

2d Mithod. The other method begins by explaining the prin- 
ciple of the combination, that is, that 10 represents 1 ten; 11, 1 ten 
and 1 unit; 12, 1 ten and 2 units, etc., afterwards showing that 11 
(1 ten and 1 unit) Is the same as eleven, etc. 

This may be done by making ten marks on the board, and then 
commencing a second row with one mark; and showing them 
that as the one is expressed by 1, the one ten may be expressed by 
writing a 1 at the left of the first 1, and that 11 represents one and 
ten ; that two and ten may be expressed by 12, etc. The may then 
be introduced, as necessary to show that the 1 is in the second 
place, when there is only one ten. 

The pupil should be drilled in reading and writing numbers 
until he Is entirely familiar with the subject. Haste here is " bad 
speed," A thorough knowledge of Notation and Numeration 
will dispel the usual difficulties of Addition, Subtraction, Multi- 
plication, and Division. 

NoTB.— We have suggested that the teacher give this instruction 
rather than attempted to present it on the printed page. It is 
simple and easily done ; and the teacher, with the numeral frame 
In the hand, can give a life to it that it cannot possess when put 
In formal questions In the book. Hemember that all good teaeh- 
ing requ^es a tmaokbb. 



PRIMAST ARITHMETIC. 



LESSON I. 
IftmUng and Writing Nwmbera, 

T OOK at this picture of a Numeral Frame with little 
balls on wires. Count and tell me how many wires. 

2. How many balls at 
the right on the upper 
wire? One, 

3. How many balls at 
the right on the second 
wire ? Tv30, 

4« How many balls at 
the right on the third 
wire ? Three. 

5. How many balls at 
the right on the fourth 
wire ? Four. 

6. How many balls at 
the right on the fifth 
wire ? Five, 

7. How many balls at the right on the sixth wire? 
Six, On the seventh wire ? Seven, 

8. How many bails at the right on the eighth wire ? 
MgU. On the ninth wire ? Nine. On the tenth wire ? 
Ten, 

9. How many hands have you ? How many thumbs 
have you ? 

10. How many fingers on one hand? How many 
fingers on both hands ? 

11. How many chairs in this room ? How many win^ 
dows in this room ? 

12. We will now show you how to write numbers from 
one to ten. 

One, Two, Three, Four, Five, Six, Seven, Mght, Nine, Ten, 
1 2 S 4 5 6 7 8- 9 10 

18. You will write one, two, three, four, five, six^aeverL, 
eight, nine, ten. Write five, aevesii^ «a-» im^ft^ ^^»» 
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LESSON II. 

NtamAng and WrUing NtunberB, 

r^OUN'T from ten to twenty. Am, Eleven, twelve, 
thirteen, fourteen, fifteen, sixteen, etc., tw«ity. 

2. We will now show you how to write numbers from 

ten to twenty. 

Eleven^ Twelve, Thirteen, Fourteen, Fifteen, etc,. Twenty, 
11 12 IS 14 15 etc. 20 

3. Write eleven, thirteen, twelve, fifteen, fourteen, 
seventeen, eighteen, sixteen, nineteen, twenty. 

4. What number is expressed by 12 ? by 15 ? by 13 ? 
by 11? by 17? by 19? by 18? by 14? by 16? by 20? 

5. Count from twenty to thirty. Ans, Twenty-one, 
twenty-two, twenty-three, twenty-four, etc. 

6. We wiU now show you how to write the numbers 
from twenty to thirty. 

Twentj/'One, Twenty -two f Twenty~three, etc, Thirtym 

n 22 23 etc, SO 

7. Write twenty -two, twenty -seven, twenty -four, 
twenty-one, twenty-five, twenty-nine, twenty-six, etc. 

8. We will now show you how to write the numbers 
from thirty to one hundred. 



Printed. Written. 


Spoken. 


Printed. Written. Spoken. 


31 


SI 


Thirty-one. 


65 


65 


Sixty-five, 


32 


S2 


Thirty-two. 


70 


70 


Seventy. 


40 


40 


Forty. 


71 


71 


Seventy-one. 


41 


41 


Forty-one. 


72 


72 


Seventy-two. 


45 


4S 


Forty-five. 


80 


80 


Eighty. 


50 


60 


Fifty. 


83 


8S 


Eighty-three. 


52 


62 


Fifty-two. 


84 


84 


Eighty-four. 


56 


66 


Fifty-six. 


90 


90 


Ninety. 


60 


60 


Sixty. 


94 


94 


Ninety-four. 


63 


6S 


Sixty-three. 


100 


100 


One hundred. 



9. Write thirty-three, thirty-eight, forty-two, forty- 
seven, fifty-four, fifty-five, sixty-six, sixty-nine, seventy- 
jSre, seveDty-Beyen, eighty-one, eighty-eight, ninety-nine. 
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SECTION II. 

ADDITION AND SUBTRAOTIOX. 

INTRODUCTION. 
Suggegtiona to the Teacher* 

AFTER the pupils have the idea* and the namet of namben, 
they shoaM be taught to unite and teparate them ; that 1B| 
addition and stibtracUon, Instruction in these processes should 
be given in accordance with the following principles : 

L The first lessons in addition and stibtraction shotdd be given 
with visible olbjects. This principle is founded upon the law of 
mental development, and will be indorsed by all thoughtful 
teachers. So necessary is it that if the teacher neglects it, the 
pupil will adopt it himself, by adding with his fingers, with 
strokes, etc. 

2. Addition and subtraction should be taught together in primary 
oral instruction. This is evident, since the two ideas are logically 
related. Thus, as soon as the pupil learns that 2 and 8 are 6, he 
sees that 6 diminished by 2 equals 3, or 5 diminished by 8 is 2. 
Convenience also suggests the same method. In the primary 
schools of Germany, the two processes are combined in the man- 
ner illustrated. 

EzsBoxsB.~The pupils should first increase and diminish by one^ 
as far as 12, then by two^ then by three, etc. The exercise would 
be somewhat as follows : 

Teacher takes one book in his hand, and asks, "How many 
books have I in my hand?" Pupils answer, "One book.'* 
Teacher, taking another book in his hand, asks, " How many 
books have I now?" Pupils: "Two books." Tiaohxk: "How 
many, then, are one book and one book T" Pupils : " Two books." 
Tbaohbb: "How many books have I in my hand now T" Pupkji: 
" Two books." Tbaohxb : " I will take one book away ; now how 
many books remain?" Pupils: "One book." Tsaohxb: "One 
book taken from two books, then, leaves how many books T Pu- 
pila: "One book." 

Let the teacher now take the arithmetleal frame, and proceed in 
the same way, increasing 2, 3, 4, etc, up to 12 by one, and dimin- 
ishing 8, 4, 5, 6, etc., up to 18 by one, each time reversing the addi- 
tion. Then take one and increase it by two, obtaining three ; then 
reverse the process and diminish three by two, and so on, until 
12 is increased by two, and 14 diminished by two. Proceed in the 
some way with 3, 4, etc., until the pupil can add and subtract by 
onec, twos, threes, etc., up to twelves. The lessons of the book are 
<levelo];>ed on this plan, but the teacher should use tta* trmmm in 
oonneotlon with these lessons. 



IS P&IMART AKITHMETIO. 

LESSON I. 
A.dding and 8ubtr<wting by Ones, 

ppEJSIBY had 1 apple, and his father gave hinn 1 apple; 
how many apples had he then? 
SoLXTTiON.— Henry then had 1 apple and 1 apple, which are 
2 apples. 

2. Mary had 2 pins, and her sister gave her 1 pin; how 
many pins had she then? 

3. If a boy buys 3 marbles, and his brother gives him 
marble, how many marbles had he then? 

4. A girl bought 5 roses, and her sister gave her 1 rose; 
how many roses had she then? 

im How many are 3 and 1? 5 and 1? 7 and 1? 4 and 1? 
2 and 1? 8 and 1? 9 and 1? 10 and 1? 

6. Mary had 3 books and gave Sarah 1 book; how 
many books had Mary remaining? 

Solution.— Mary had remaming 3 books less 1 book, which 
is 2 books. 

7. Thomas nad 4 cents and gave 1 cent for a top ; how 
many cents had he left? 

8. A man had 10 cents and gave 1 cent to his little 
daughter; how many cents had he left? 

9. Kate had 7 roses and gave 1 of them to Ella; how 
many had she left? 

10. There were 11 birds on a tree, and 1 bird flew 
away ; how many birds remained? 

11. How many are 2 less 1? 3 less 1? 4 less 1? 6 less 
1? 6 less 1? 7 less 1? 8 less 1? 9 less 1? 10 less 1? 

WJRrrTEHf EXEBOISES, 



Add \ 


1 
4 


1 
2 


1 
6 


1 
1 


1 1 

8 7 


1 

9 


1 
j6 


1 

10 


1 1 

11 12 


h'Tom 3 
Take 1 


4 
1 


2 
1 


6 
1 


1 
1 


8 7 
1 ] 


4 
1 


6 
1 


10 

1 


12 11 
1 1 


10 


Twenty, 

20 




• 


Thirty, 

SO 




Forty 


'» 


Fifty, 

60 



Note.— Drill in reading and writing numbers from 10 to 50. 
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LESSON II. 
Adding by Twos, 

TTOW many cents are 2 cents and 2 cents? 
Solution.— 2 cents and 2 cents are 4 cents. 

2. How many are 1 and 2? 2 and 2? 3 and 2? 4 and 
2? 5 and 2? 6 and 2? 

3. How many are 7 and 2? 8 and 2? 9 and 2? 10 and 

2? 11 and 2? 12 and 2? 

NoTB.— We win now arrange the results we have obtained in • 
little table which the pupil wiU commit to memory. 

ADDITION TABLE. 

1 and 2 are 3 7 and 2 are 9 

2 and 2 are 4 8 and 2 are 10 

3 and 2 are 5 9 and 2 are 11 

4 and 2 are 6 10 and 2 are 12 

5 and 2 are 7 11 and 2 are 13 

6 and 2 are 8 12 and 2 are 14 

4. Ella had 3 pins and found 2 pins; how man> ^atk 
did Ella then have? 

Solution.— Ella then had 3 pins and 2 pins, which are 6 pin». 

5. I saw 5 robins in the garden and 2 robins on tho 
fence; how many robins did 1 see? 

6. Mary has 4 old birds and 2 little young birds; how 
many birds has Mary? 

7. Begin at 2 and count by 2's to 14. Begin at 1 and 
coimt by 2's to 13. 

Note.— Teach the children the use of + and =, and have them 
write the addition table on the board, using these symbols. 

WRITTEN EXERCI8E8. 



Add 1 2 2 


2 
6 


2 2 
9 4 


2 
10 


2 2 2 
8 11 12 


KAA 21 12 

^^^ 35 46 


20 
57 


12 
37 


101 

356 


201 122 
467 365 


IB^flVf Sixty, Seventy, 

50 60 70 


Mighty, 
80 


Ninety, 
90 


One Hundred, 

100 



NoTB.— The teacher will drill pupils in reading and writing 
numbers from 50 to lOO. 



14 PBIMABT ABITHMETIO. 

LESSON III. 
SubtraeUng by Twos* 

'JJWO cents taken from 6 cents leave how many cents? 

Solution. — Two cents taken from 5 cents leare 3 cents. 

2. How many are 2 taken from 3 ? 2 from 4 ? 2 from 
6? 2 from 8? 2 from 10? 

S. How many are 2 taken from 5? 2 from 7? 2 from 
9? 2 from 11? 2 from 12? 

SUBTRACTION TABLE. 

2 from 3 leayes 1 2 from 9 leaves 7 

2 from 4 leaves 2 2 from 10 leaves 8 

2 from 5 leaves 3 2 from 11 leaves 9 

2 from 6 leaves 4 2 from 12 leaves 10 

2 from 7 leaves 5 2 from 13 leaves 11 

2 from 8 leaves 6 2 from 14 leaves 12 

4. Mary had 5 oranges and gave 2 of them to Fanny ; 

how many oranges had Mary left ? 

Solution. — Marj had left the difference between 5 oranges 
and 2 oranges, which is 3 oranges. 

5. Willie had 6 marbles and lost 2 of them ; how 
many marbles did Willie then have? 

6. Eddie tried to spell 10 words and missed 2 of 
them ; how many did he spell correctly ? 

7. Begin at 14 and count backward by 2*8 to two. 
Begin at 13 and count backward by 2's to one. 

NoTB.— Teach the pupils the use of — and =, and have them 
write the subtraction table on the board, using these signs. 

WRITTEN EXERCISES, 

From 4 6 5 7 3 8 2 9 10 11 12 
Take 22222222222 

From 57 64 75 64 87 85 73 96 62 
Take 21 12 21 20 21 22 20 12 2 

One Hundred. Two Hundred. Three Hundred. Five Hundred. 

100 200 $00 500 

Note.— The teacher will diill the pupil in readlnpr and writing 
numbers from 100 to ROO. 
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LESSON IV. 
Adding hy Threes, 

pyOW many are 2 cents and 3 cents? 
SoLXTTiOK.— 2 cents and 3 cents are 5 cents. 
NovB.— Use the nnmexal fxrame for these prohlems, If It Is needed. 

2. How many are 1 and 3? 3 and 3? 5 and 3? 2 and 3? 
4 and 3? 6 and 3? 

8. How many are 7 and 3? 9 and 3? 11 and 3? 8 and 
8« 10 and 3? 12 and 3? 

ADDITION TABLB. 

1 and 3 are 4 7 and 3 are 10 

2 and 3 are 5 ^8 and 3 are 11 

3 and 3 are 6 9 and 3 are 12 

4 and 3 are 7 10 and 3 are 13 

5 and 3 are 8 11 and 3 are 14 

6 and 3 are 9 12 and 3 are 15 

4* There are 5 roses on one bush, and 3 roses on an- 
other bush; how many roses on both bushes? 

6* I gave 4 cents to John and 3 cents to James; how 
many cents did I give to both? 

6. Edwin had 6 tame rabbits and caught 3 wild ones; 
how many did he then have? 

?• Begin at 1 and count by 3'stol3; at 2and count by 
8's to 14; at 3 and count by 3's to 15. 

WXITTBN BXBROmESL 

833333333 3 3 3 

23 31 32 13 23 30 312 331 302 310 
46 28^667364^7754425686463 

8 1 2 3 2 23 12 31 321 301 

2 2 1 1 13 23 23 213 230 

1 3 3 3 30 30 21 132 133 

6 6 68752^43^723^ 

KoTS.— Gontinne the drni In reading^ and writing numbers 
ftom 100 to 800. 
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LESSON V. 
8ubtr€usting by Threes, 

TF Emma has 5 bunches of grapes and eats 3 of them, 

how many bunches will remain? 

Solution.— There will remain the difference between 5 
bonches and 3 bunches, which is 2 bonches. 

2. Three from 4 leaves how many? 3 from 6? 3 from 
8? 3 from 5? 3 from 7? 3 from 9? 

3. Three from 10 leaves how many? 3 from 12? 3 from 
14? 3 from 13? 3 from 11? 3 from 15? 

SUBTRACTION TABLR. 

3 from 4 leaves 1 3 from 10 leaves 7 

3 from 5 leaves 2 3 from 11 leaves 8 

3 from 6 leaves 3 3 from 12 leaves 9 

3 from 7 leaves 4 3 from 13 leaves 10 

3 from 8 leaves 5 3 from 14 leaves 11 

3 from 9 leaves 6 3 from 15 leaves 12 

4. Mary had 6 cakes and gave her brother 3 cakes; 
how many cakes had Mary left? 

5* Thomas had 8 marbles and lost 3 of them; how 
many marbles remained? 

6. There were 9 birds on a tree and 3 flew away; how 
many birds remained? 

7. Subtract by 3's from 15 to, naught; from 14 to 2; 
from 13 to 1. 

8. Write the subtraction table for threes on the slate 
or blackboard, using the signs — and =. 

WRITTEN EXERCISES. 

From 5 7 9 8 6 4 3 10 12 11 13 14 15 
Take 3 3 3 3 3 3 3 _3 _3 _3^ _3 _i __B, 

From 57 63 72 84 96 45 89 95 77 
Take 23j|2^13^J3^_32_30^ 

From 365 743 569 984 872 731 474 
Take 303 231 132 333 321 310 320 

Siat Mundred, Seven. Mundred, Eight Mundred, One Thousand, 

800 700 800 1000 
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LESSON VI. 
Adding by JFours, 

TTOW many boys are 3 boys and 4 boys? 

Solution.— Three boys and 4 boys are 7 boys. 

2. How many are 1 and 4? 3 and 4? 6 and 4? 2 and 4? 
6 and 4? 4 and 4? 

8. How many are 7 and 4? 10 and 4? 8 and 4? 11 an 
i? 9 and 4? 12 and 4? 

ADDITION TABLE. 

1 and 4 are 6 7 and 4 are 11 

2 and 4 are 6 8 and 4 are 12 

3 and 4 are 7 9 and 4 are 13 

4 and 4 are 8 10 and 4 are 14 

5 and 4 are 9 11 and 4 are 15 

6 and 4 are 10 12 and 4 are 16 

4. If there are 3 boys on one bench and 4 boys on 
another bench, how many boys are there on both benches? 

5. A man paid 5 dollars for a pig, and 4 doUars for a 
lamb; how much did he pay for both? 

6. I gave 8 cents to a poor woman, and 4 cents to her 
little daughter; how much did I give both? 

7. Write the addition table for fours on the blackboard 
or slate, using the signs -|- ^^^ ==• 

8. Add by 4's from 4 to 16; from 1 to 13; from 2 to 14; 
from 3 to 15. 

444444444 4 4 4 
246357198 10 12 11 



43 


41 




14 


22 


33 


431 


423 


444 


45 


36 




72 


66 


54 


562 


374 


352 


4 


4 


3 


4 


42 


14 


34 


432 


104 


3 


2 


4 


3 


24 


21 


32 


231 


333 


1 


3 


5 


3 


41 


33 


21 


424 


501 


6 


4 


1 


6 


62 


50 


62 


302 


400 



HoTX.— i>rUl in reading: and writing numbeiE froTa.«!ft\B'iP^ 

2 
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LESSON VII. 
Subtracting by Fours* 

TF we take 4 books from a pile of 7 books, how many 

books are left? 

Solution.— There are left the difference between 7 books 
Mid 4 books, which is 3 books. 

2. Four from 6 leaves how many? 4 from 6? 4 from 8? 
4 from 7? 4 from 9? 4 from 12? 

3* Four from 13 leaves how many? 4 from 16? 4 from 
10? 4 from 11? 4 from 16? 4 from 14? 

SUBTRACTION TABLE. 

4 from 5 leaves 1 4 from 11 leaves 7 

4 from 6 leaves 2 4 from 12 leaves 8 

4 from 7 leaves 3 4 from 13 leaves 9 

4 from 8 leaves 4 4 from 14 leaves 10 

4 from 9 leaves 6 4 from 15 leaves 11 

4 from 10 leaves 6 4 from 16 leaves 12 

4* Mary had 6 roses, and gave her mother 4 roses; how 

many roses did Mary keep? 
6« Walter bought 10 apples, and ate 4 of them; how 

many apples then remained? 

6. Twelve boys were playing ball, when 4 of them left; 
how many remained? 

7. Write the subtraction table by fours, on the black- 
board or on your iates, using the signs — and =. 

8. Count backward by 4's, from 16 to zero; from 16 to 
3; from 14 to 2; from 13 to 1. 

WRITTEN EXERCISES, 

From6 7 6 S 9 4 10 12 15 16 13 11 14 
Take 444444444 4 4 4 4 



From66 79 87 99 
Take 41 34 23 43 


58 
22 


69 
43 


76 98 76 
24 14 13 


From 897 693 781 
Take 414 342 420 


644 
311 


468 
343 


796 849 
334 321 



KonL— Tbe teacher will drill the pupil in reading and writfnn 
mumbers flx>m 500 to 800. 
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LESSON VIII. 

Adding by JB^ves, 

XTOW many pens are 2 pens and 5 pens? 
Solution. — Two pens and 6 pens are 7 pens. 

2. How many are 2 and 5? 4 and 5? 1 and 5? 3 and 5? 
6 and 5? 8 and 5? 

3. How many are 6 and 5? 10 and 5? 12 and 5? 9 and 
? 11 and 5? 7 and 5? 

ADDITION TABLE. 

1 and 5 are 6 7 and 5 are 12 

2 and 5 are 7 8 and 5 are 13 

3 and 5 are 8 9 and 5 are 14 

4 and 5 are 9 10 and 5 are 15 

5 and 5 are 10 11 and 5 are 16 

6 and 5 are 11 12 and 5 are 17 

4. If Mary has 3 books at schools and 5 books at home; 
how many books had she in all? 

6* James has 6 cents in a box, and 5 cents in hijs 
pocket; how many cents has he? 

6. Maria had 8 needles and her sister gave her 5 
needles; how many needles had she then? 

7. Count forward by 5's from 5 to 15; from 1 to 16; 
from 2 to 17; from 3 to 13; from 4 to 14. 

8. Write the addition table for fives on the board, using 
-(-and =. 

WRITTEN EXERCISES. 

555555555 5 5 5 
2 4 6 1 3 8 9 5 7 10 12 11 



54 


45 


53 


25 


15 


524 


356 


415 


33 


71 


62 


44 


23 


253 


741 


184 


4 


2 


5 


12 


22 33 


300 


110 


413 


5 


3 


3 


32 


33 44 


512 


231 


242 


3 


4 


2 


20 


22 11 


371 


423 


333 


4 


6 


7 


65 


91 80 


206 


675 


617 



NoTS.— The teacher will drill the pupil in reading and wrltlnf 
munbers from 500 to lOOO. 
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LESSON IX. 

Sttbtraeting by Fives, 

XTOW many are 5 marbles taken from 7 marbles? 
Solution. — Five marbles from 7 marbles leave 2 marbles. 

2. How many are 5 taken from 6? 5 from 8? 5 from 6? 
5 from 9? 5 from 7? 6 from 10? 5 from 12? 

3. How many are 5 from 11? 5 from 13? 5 from 17? 
5 from 14? 5 from 16? 5 from 18? 

SUBTRACTION TABLE. 

6 from 6 leaves 1 5 from 12 leaves 7 

5 from 7 leaves 2 5 from 13 leaves 8 

5 from 8 leaves 3 5 from 14 leaves 9 
5 from 9 leaves 4 5 from 15 leaves 10 
5 from 10 leaves 5 5 from 16 leaves 11 
5 from 11 leaves 6 5 from 17 leaves 12 

4. James is 9 years old and his sister is 5 years younger; 
how old is his sister? 

5. Philo having 11 chestnuts, gave his brother 6 chest- 
nuts; how many chestnuts did he retaiu? 

6. Ada culled 14 roses and gave Willis 5 of them; how 
many roses did Ada retain? 

7. Count backward by 5's from 15 to zero; from 14 to 
4; from 13 to 3; from 16 to 1; from 17 to 2. 

8. Write the subtraction table by fives upon the black- 
board or slates. 

WRITTEN EXERCISEa. 

From 6 7 9 8 10 5 12 14 11 13 15 16 17 
Take 555555555 5 5 5 5 



From 69 84 79 
Take 54 51 45 


96 99 81 91 
54 45 40 51 


76 67 74 88 
52 45 52 55 


From 347 642 
Take 215 541 


7G9 807 981 
544 453 520 


749 682 793 
533 350 341 


One Thousand, 

1000 


Two Thotisandf 

2000 


Five Thousand, 

5000 



KoTu.— The teaoher will show puplU how to read and write nam- 
WJK rsom 1000 tC 5000. 



PRIMARY ABITHMETIO. S) 

LESSON X. 

Adding by Sixes, 

ITOW many birds are 2 birds and 6 birds? 
Solution.— Two birds and 6 birds are 8 birds. 

2. How many are 2 and 6? 4 and 6? 6 and 6? 5 and 6? 
3 and 6? 1 and 6? 

3. How many are.7 and 6? 9 and 6? 11 and 6V 8 and 
6? 10 and 6? 12 and 6? 

ADDITION TABLE. 

1 and 6 are 7 7 and 6 are 13 

2 and 6 are 8 8 and 6 are 14 

3 and 6 are 9 9 and 6 are 15 

4 and 6 are 10 10 and 6 are 16 

5 and 6 are 11 11 and 6 are 17 

6 and 6 are 12 12 and 6 are 18 

4. Sally had 5 pins in her cushion, and put in 6 more 
pins; how many pins were then in the cushion? 

5. Rose gave 7 pinks to Jennie, and 6 pinks to Fannie 
how many pinks did she give away? 

6. There are 10 girls in one class, and 6 girls in another 
class; how many girls are there in both? 

7. Coimt forward by 6's from 6 to 18; from 5 to 17; 
from 4 to 16; from 3 to 15; from 2 to 14; from 1 to 13. 

8. Write the addition table by sixes on the blackboard 
or on your slates, using the signs + and =. 

WRITTEN EXERCIISEa. 

666666666 6 6 6 

24316587 10 11 9 12 



65 


66 


16 


66 


45 


564 


656 


543 


466 


43 


32 


21 


31 


64 


324 


231 


644 


723 


5 


6 


4 


43 


35 


25 


325 


456 


432 


4 


3 


5 


32 


40 


64 


421 


202 


456 


6 


4 


6 


26 


68 


47 


218 


789 


789 



NOTM. — In the Isiat row of examples, there Is something "to 
carry," which the t*»,acher will exjifciin. No solution is given^ as 
the teacher can limke It clearer than any wrlttew ^"sr^'0KN»2CkS5vv. 
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LESSON XI. 

Subtracting by Sixes, 

"prOW many does 6 taken from 8 leave? 
Solution. — Six taken from 8 leaves 2. 

2. Six from 7 leaves how many? 6 from 9? 6 from 11? 
6 from 8? 6 from 10? 6 from 12? 

3. Six front 13 leaves how many?-6 from 15? 6 from 
14? 6 from 17? 6 from 16? 6 from 18? 

SUBTRACTION TABLE. 

6 from 7 leaves 1 6 from 13 leaves 7 

6 from 8 leaves 2 6 from 14 leaves 8 

6 from 9 leaves 3 6 from 15 leaves 9 

6 from 10 leaves 4 6 from 16 leaves -10 

6 from 11 leaves 5 6 fiom 17 leaves 11 

6 from 12 leaves 6 6 from 18 leaves 12 

4. Maria bought 11 apples, and gave Edward 6 of 
them; how many apples did Maria keep? 

5. If you make 12 marks on your slate and rub out 6 
of them, how many marks will remain? 

6. Harold is 6 years old and Corinne is 13; what is the 
difference between their ages? 

7. Count backward by 7's from 18 to 4; from 17 to 3 ; 
horn. 16 to 2; from 15 to 1. 

8. Write the subtraction table by sixes on the black- 
board or your slates, using the signs — and =.l 

WRITTEN EXERCISES. 

From 8 7 9 10 6 11 13 14 12 15 18 17 16 
Take 6 6 6 _6^ 6 _6 _6 _6^_6^ 6 6 6 6 

From 94 89 75 93 87 128 107 156 145 128 
Take 6^_56^^ 66^j54j53_64j53 _56 

From 923 746 849 8472 9876 8247 1242 1437 1584 
Take 601 612 326 6351 6543 5036 _601 J625 _652 

Six Thousand, Seven Thousand, Ten Thousand, 

6,000 7,000 10,000 

Nora— The teacher will drill the pupils In reading «nid wrltlag 
a ambers from B.OOO to 10.000 
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LESSON XII, 
A-diUng and S^Mractitig by Sevens, 

XTOW many are 1 and 7V 2 and 7? 4 and 7? 6 and 7? 
5 and 7? 3 and 7? 
2. How many are 7 and 7? 10 and 7^ 13 and 7? 8 and 

7? 12 and 7? 9 and 7? 

ADDITION TABLE. 

1 and 7 are 8 7 and 7 are 14 

2 and 7 are 9 8 and 7 are 15 

3 and 7 are 10 9 and 7 are 16 

4 and 7 are 11 10 and 7 are 17 

5 and 7 are 12 11 and 7 are 18 

6 and 7 are 13 12 and 7 are 19 

8. There are 3 birds on one tree and 7 birds on another 
tree; how many birds are there on both trees? 

4. There are 9 sheep in one field, and 7 sheep in 
another field; how many sheep are there in both fields? 

6. How many are 7 from 8? 7 from 9? 7 from 10? 7 
from 12? 7 from 11? 7 from 13? 

6. How many are 7 from 14? 7 from 16? 7 from 19? 
7 from 17? 7 from 15? 7 from 18? 

7« Write the subtraction table by 7's on the blackboard 
or slate, using the symbols — and =. 

8. There were 10 sheep in a field, and 7 of them 
jumped out; how many sheep remained in the field ? 

9. Jane culled 7 roses from a bush containing 12 roses; 
how many roses remained on the bush? 

WRITTEN EXERCISES, 

... 67 57 37 307 607 747 357 716 
^^^ 58 78 42 923 438 823 843 348 





36 


37 


72 


327 


426 


435 


7423 


6346 


Add 


40 


44 


24 


742 


652 


543 


3456 


5437 




63 


21 


68 


304 


724 


256 


6237 


4321 


Sub- 


15 


18 


48 


138 


149 


1208 


1178 


1895 


tract 


7 


7 


37 


74 


75 


704 


746 


763 



Konn.— The teacher wlU driU the pupils In reading and writing 
numbers up to 10,000. 
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LESSON XIII. 
A.4dinff <»nd SuMraeUng hy JEighta, 

■g"OW many are 3 and 8? 1 and 8? 6 and 8? 2and 8? 4 
and 8? 6 and 8? 
t. How many are 8 and 8? 10 and 8? 12 and 8? 9 and 
8? 11 and 8? 5 and 8? 

ADDITION TABLE. 

1 and 8 are 9 7 and 8 are 15 

12 and 8 are 10 8 and 8 are 16 

3 and 8 are 11 9 and 8 are 17 

4 and 8 are 12 10 and 8 are 18 

5 and 8 are 13 11 and 8 are 19 

6 and 8 are 14 12 and 8 are 20 

8* Mary has 7 credit marks, and her brother has 8 ; 
how many credit marks have both? 

4* A cat caught 5 mice one day, and 8 the next ; how 
many mice did she catch in both days? 

6« Eight from 12 leaves how many? 8 from 10? 8 from 
13? 8 from 9? 8 from 11? 8 from 16? 

6. Eight from 18 leaves how many? 8 from 17? 8 from 
19? 8 from 20? 8 from 17? 8 from 14? 

7. Write the subtraction table by 8's on the blackboard 
or date, using the symbols — and =. 

8. If there are 10 swallows on the bam, and 8 of them 
fly away; how many swallows will remain? 

9m There were 12 persons at dinner, and 8 of them 
left the table; how many persons remained? 

WRITTEN SXBBOISES. 

68 68 78 108 408 248 811 187 
24 33 83 834 236 625 342 643 



Add 



85 78 53 328 842 5643 67841 

Idd 34 63 38 256 323 7856 43624 

46 25 44 730 647 3247 84278 

Sub- 17 15 59 125 1407 1246 11476 16742 

tract 8 8 38 82 801 833 8254 8702 

KOTB.— Let the teacber conttnue the exerclBOB in Toadlng^ and 
trrltitii; numbers. 
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LESSON XIV. 
A.dding and Sttbtractifig by Nines, 

•g"OW many are 2 and 9? 5 and 9? 3 and 9? 6 and 9? 
1 and 9? 4 and 9? 

2. How many are 7 and 9? 9 and 9? 8 and 9? 10 and 
9? 11 and 9? 12 and 9? 

ADDITION TABLE. 

1 and 9 are 10 7 and 9 are 16 

2 and 9 are 11 8 and 9 are 17 

3 and 9 are 12 9 and 9 are 18 

4 and 9 are 13 10 and 9 are 19 

5 and 9 are 14 11 and 9 are 20 

6 and 9 are 15 12 and 9 are 21 

3. There were 6 boys playing ball and 9 boys lookup 
on; how many boys were there m all? 

4. There are 8 boys and 9 girls in a class; how many 
pupils in the class? 

5* Peter lost 11 marbles, and then had 8 marbles re- 
maining; how many marbles had he at first? 

6. Nine from 11 leaves how many? 9 from 13? 9 from 
10? 9 from 14? 9 from 16? 9 from 18? 

7. Nine from 15 leaves how many? 9 from 17? 9 from 
20? 9 from 19? 9 from 12? 9 from 21? 

8. "Write the subtraction table for 9's on the slate or 
blackboard, using the symbols — and =. 

9. A boy having 12 pears, gave 9 of them to his teacher; 
how many pears did he retain? 

WRITTEN EXERCIBB8, 

.^-. 49 59 98 109 509 329 915 927 
^^^ 35 64 42 327 384 763 364 729 



96 
Add 34 

47 


98 
47 
34 


93 

. 44 

36 


879 
344 
792 


947 
637 
423 


8964 
3743 
9041 


98764 
54325 
12346 


Sub- 18 
tract 9 


17 
9 


164 
93 


128 
96 


1147 
935 


1446 
903 


15769 
9456 
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LESSON XV. 

Adding and Sttbtrtusting by TeiM. 

CTOW many are 2 and 10? 4 and 10? 6 and 10? 3 and 
10? 1 and 10? 5 and 10? 

2. How many are 7 and 10? 9 and 10? 8 and 10? 10 
and 10? 12 and 10? 11 and 10? 

ADDITION TABLE. 

1 and 10 are 11 7 and 10 are 17 

2 and 10 are 12 8 and 10 are 18 

3 and 10 are 13 9 and 10 are 19 

4 and 10 are 14 10 and 10 are 20 

5 and 10 are 15 11 and 10 are 21 

6 and 10 are 16 12 and 10 are 22 

3. A boy lost 3 bii-ds, and a man lost 10 birds; how 
many birds did both lose? 

4. In a field there are 11 young cows and 10 old ones; 
how many cows are there in the field? 

5. Ten from 12 leaves how many? 10 from 13? 10 from 
15? 10 from 11? 10 from 14? 10 from 16? 

6. Ten from 18 leaves how many? 10 from 20? 10 
from 19? 10 from 17? 10 from 22? 10 from 21? 

?• "Write the subtraction table by lO's on the slate or 
blackboard, using the symbols — and =. 

8. Annie's book contained 14 pages and her dog tore 
out 10 pages; how many pages remained? 

0. A hunter shot 10 robins from a flock of 20 robins; 
how many robins remained in the flock? 

WRITTEN BXERQISEa, 

... 104 107 105 108 410 910 610 1010 
^^^ ^ 62 78 89 312 409 311 * 909 

105 109 910 7104 8210 10473 10874 

Add 123 118 742 8432 3314 54321 64742 

243 340 345 3479 £726 64718 59473 

Sub- 18 20 426 729 1564 9463 49784 56793 
tract 10 10 310 103 1052 8310 33110 10471 
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LESSON XVI. 

Adding and Subtra>ctitig tyy JSlevena* 

XTOW many are 2 and 11? 4 and 11? 1 and 11 ? 6 and 
11? 3 and 11? 5 and 11? 

2. How many are 7 and 11 ? 10 and 11 ? 8 and 11 ? 9 
(md 11? 12 and 11? 11 and 11? 

ADDITION TABLE. 

1 and 11 are 12 7 and 11 are 18 

2 and 11 are 13 8 and 11 are 19 

3 and 11 are 14 9 and 11 are 20 
^ 4 and 11 are 15 10 and 11 are 21 

5 and 11 are 16 11 and 11 are 22 

6 and 11 are 17 12 and 11 are 23 

3. There are 5 teachers in one school and 11 in another 
school ; how many teachers in both schools? 

4. In a bouquet there are 9 roses and 11 pinks ; how 
many flowers in the bouquet? 

5. Eleven from 12 leaves how many ? 11 from 15 ? 11 
from 17? 11 from 16? 11 from 14? 11 from 13? 

6. Eleven from 19 leaves how many? 11 from 21 ? 11 
from 22? 11 from 20? 11 from 18? 11 from 23? 

7. "Write the subtraction table by 11 's on the slate oi 
blackboard, using the symbols — and =. 

8. John had 16 marbles and gave 11 of them away, 
how many had he left? 

9. Of twenty men who went to war, 11 were killed ; 
how many were not killed? 

WRITTEN EXERCmEa. 

113 117 116 129 812 711 912 612 
84 79 47 34 408 504 610 906 



Add 



121 125 412 4124 6012 12784 8431 

Add 456 647 307 5637 5642 52731 24789 

782 854 414 6471 3581 65461 46343 

Hub- 23 19 735 846 5632 8973 24365 43789 

tract J^ 12 412 612 4121 4412 12213^ ay^^ 
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LESSON XVII. 

Adding and Stihtnuititig by Twelves, 

"CTOW many are 1 and 12? 3 and 12? 5 and 12? 2 and 
12? 4 and 12? 6 and 12? 
2. How many are 8 and 12? 10 and 12? 7 and 12 ? 11 
and 12? 9 and 12? 12 and 12? 

ADDITION TABLE. 

1 and 12 are 13 7 and 12 are 19 

2 and 12 are 14 8 and 12 are 20 

3 and 12 are 15 9 and 12 are 21 

4 and 12 are 16 10 and 12 are 22 
6 and 12 are 17 11 and 12 are 23 
6 and 12 are 18 12 and 12 are 24 

3« A house has 8 windows on one side and 12 on the 
other side; how many windows on both sides? 

4. Mary has 10 cents in her pocket-book, and 12 cents 
in a money-box ; how many cents has she? 

5. Twelve from 13 leaves how many? 12 from 15? 12 
from 16? 12 from 19? 12 from 14? 12 from 17? 

6. Twelve from 20 leaves how many? 12 from 18 ? 12 
from 21? 12 from 24? 12 from 23? 12 from 22? 

7. Write the subtraction table by 12's on the slate or 
blackboard, using the symbols — and =. 

8. There were 16 birds in the bam, and 12 of them 
flew away; how many birds then remained? 

WRITTEN EXERCISES 

.^, 225 615 706 369 756 808 465 867 
^^^ 3473921^128427147687269 

From 352 653 764 965 876 735 548 ^ 436 
Take 218427538437538482276275 

From 548 625 857 768 632 743 850 800 
Take 263264305485254265667543 

NoTB. — In these problems in subtraction, some of the terms In 
the subtrahend exceed the corresponding terms In the Piinuend. 
The teacher will explain the method of subtracting. 
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' LESSON XVIII. 

Iteading to the Terms, 

THE following exercises are designed to suggest to the 
teacher the manner of giving the terms employed in addi- 
tion and subtraction, and deriving some of the prvndpleg of 
both. 

Trachbr: When I take some objects in my hand, and ask 
you how many I have, the word which you use before the name 
of the objects, in answering my question, denotes a number, 
A number, then, is how many there are in a collection. A 
single thing, or one of a collection, is called a unit 

Teacher: When I say two apples, what 2 do I mean? 

Pupils: Two apples. 

Teacher: When i say two what do I mean? 

Pupils: We do not know. 

Teacher: What 2 may I mean? any two? 

Pupils: Yes, sir, any two you choose? 

Teacher: You see a difference, then, between two, and two 
hooks; very well, I will give the name which denotes this differ- 
ence. When I say 2, 3, etc., without telling what 2 or 3, It is 
called an abstract numbery but when I give the name of the 
objects with the number it is caUed a concrete number. 

Tell which of the following numbers are abstract and which 
concrete: 

2 caws — three— four — 4 books — 7 hens — eight — 6 — 4 — 10 pigs — 8 
geese— 7— 6— 11— 14: horses. 

Teacher: How many are 3 and 6? 

Teacher: When we unite two numbers into one, in this 
way, the result is called the sum^ and the process is called 
addition. 

Teacher: What is the sum of 2 and 3? 4 and 6? 7 and 8? 

Teacher: What is the sum of 3 cows and 6 turnips f 

Teacher: Why can you not add them? 

Teacher: If they were all the same could you add them? 

Teacher: Numbers which express the same kind of ob 
fects are similar concrete numbers, and those which denote dif- 
ferent objects are dissimilar concrete numbers. 

Teacher: What kind of numbers can be added then, and 
what kind cannot be added ? 
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How many remain when we take 3 apples from 5 apples? 
The process of taking one nimiber from another is called 

SITBTSACnOK. 

The number which is taken away is called the subtrahend. 

If yon subtract 4 from 9, which is the mimcendy which the 
tubtraJiendj and which the remainder ? 

If you add the remainder and subtrahend together, will it 
produce the minuend? 

If you subtract the difference from the minuend, what wiU 
it equal? 

Can you subtract 3 apples from 5 pota/toesf 

Why can you not subtract them? 

Are these similar or dissimHa/r concrete numbers? 

If they were similar , could they be subtracted? 

What kind of numbers, then, can be subtracted, and what 
kind cannot? 

To denote the equality of numbers, and operations per- 
formed upon them, we use certain signs or symbols. 

The symbol = is the sign of equality ^ and is read equals; 
thus, 1 dollar = 10 dimes, is read, 1 dollar equals 10 dimes. 

The symbol + is the sign of addition,, and is read plus; thus, 
8 + 4 =7, is read, 3 plus 4 equals 7. 

The symbol — is the sign of subtraction, and is read minus; 
thus, 5— 2 = 3, is read, 5 minus 2 equals 3. 

What is the value of 
1.2 + 2? 9.2 + 2 + 2? IT. 2 + 2 + 2 + 2? 

». 3 + 3? lO. 3 + 3 + 3? 18.3 + 3 + 3 + 3? 

3.4 + 4? 11.6 + 6 + 6? 19.4 + 4 + 4 + 4? 

4.6 + 6? 1«. 6 + 6 + 6? «0. 6 + 6 + 6 + 6? 

5.6 + 6? 13.8 + 8 + 8? 21.7 + 7 + 7 + 7? 

6.7 + 7? 14.9+9 + 9? «J8. 8 + 8 + 8 + 8? 
T. 8 + 8? 16.10 + 10 + 10? 23.9+9 + 9+9? 
8.9 + 9? 16.11 + 11 + 11? 24.10 + 10 + 10 + 10? 

Rkmabk.— It will be a good exercise for the teacber to write 
questions, similar to the aboye, on the board. Let the other 
gymbols be also used in forming exercises. The adding of a num- 
ber of ttoos, threes, etc., will be a valuable Introduction to multi- 
plication. 
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SECTION III. 

If ULTIPLIOATION AND DIVISION 

INTRODUCTION. 
IhtggesHona to the Teacher, 

npHE flrst Instruction In MultipUcatlon and Division shonld 1m 
-i- g^Ten by oral exercises, and in accordance with the f ollowliig 
principles. 

1. MuUipliocUion tTiotUd be taugM cu a special ecue of Addition, 
ThoSf the pnpll shonld be tanght that two 2's are 4, since 2 -|- 2 = 4 ; 
or that three times 2 are 6, since 2 -f 2 + 2= 6, etc. The pupil will 
then understand the nature of the subject, and see its relation to 
addition. 

2. Division should be taught as reverse multiplication. Thus, it 
should be shown that 6 contains 3 two times, since two times 3 are 
6 ; and that 12 contains 4 three times, since three times 4 are 12, etc. 
In this way the pupil is led to derlye the quotients directly from 
the products. 

8. The pupil shotUd be taugfU to construct the Multiplication Table. 
He should flrst be taught to derive the products for himself, by 
addition, and then be required to commit them, to avoid the 
labor of obtaining them every time ho wishes to use them. In 
this way he will study them with more interest, and leum thorn 
with greater ease. 

4. Multiplication and Division should be taught simultaneously^ or 
very nearly so. As soon as the pupil learns that 2 times 3 are 6, he is 
able to see that 6 equals two 3's, or that 6 contains 3 two times; and 
the same is true for the other quotients and products. It is thus 
dear that Division should be taught in connection with Multi- 
plication. 

Pupils have considerable difOculty In committing the Multipli- 
cation Table; the teacher can lessen this labor in several ways. 
iBt. By having the pupils make it for themselves, and write it 
on the slate or blackboard. 2d. By concert recitations. 3d. By 
singing the table to some appropriate tune. 4th. By reciting ft by 
the method of "going up" or '* trapping." 

To make pupils rapid and accurate in the mechanical processes 
Of addition, subtraction, multiplication, and division, let the 
teacher write four columns of figures on the blackboard, the first 
column being additive, the next subtractive, etc., indicated by 
the symbols placed above them. The teacher will point to cer- 
tain figures, the corresix>ndlng numbers being added, subtracted, 
multiplied, or divided, as is Indicated by the symbol at the head 
of the column. 
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LESSON I. 

JUtiUipiying by Two, 

T¥ you have 3 cents in your hand and 3 cents in youi 

pocket, how many times 3 cents have you? 

2. How many cents are two times 3 cents? 

SOLT7TIOK.— Two times 3 cents are 6 centSj because the Bum 
of 3 cents and 3 cents is 6 cents. 

19 ynL-^The pupil may unHte the numbers to be 84<led ux>on 8 
tiid Biate or blackboara, as in the margin. 8^ 

8* How many are 2 times 1? 2 times 2? 2 times 3? ^ 
2 times 4? 2 times 5? 2 times 6? 

*• How many are 2 times 7? 2 times 8? 2 times 9 ? 2 
times 10? 2 times 11? 2 times 12? 

MULTIPUCATIOK TABLE. 

2 times 1 are 2 2 times 7 are 14 

2 times 2 are 4 2 times 8 are 16 

2 times 3 are 6 2 times are 18 

2 times 4 are 8 2 times 10 are 20 

2 times 5 are 10 2 times 11 are 22 

2 times 6 are 12 2 times 12 are 24 

NoTB.— Drill the pnpils on this table until they know it. Have 
them make the table and write it on the board, using the sig^is X 
aiid = ; thus, 2 X 1 =2, etc. 

5. If 1 COW has 4 feet, how many feet have 2 cows? 

Solution.— K 1 cow has 4 feet, 2 cows have 2 times 4 feet, 
which are 8 feet. 



6. If on one hand there are 5 fingers, how many finge: 
are on 2 hands? 

7- If one little boy has 10 toes, how many toes have 2 
ittle boys? 

WRITTEN EXEROISBa. 

2 4 J 6 6 7 8 9 10 11 12 
22222222 2 2 2 



21 


22 


31 


34 


42 


41 


52 


54 


64 


2 


2 


2 


2 


2 


2 


2 


2 


2 



TwmUy Thousand, Thirty Thousand, JB%fty Thousands 
»0,000 80,000 BOyOOO 



PBIMABT ABITHMBTIO. 88 

LESSON II. 
JHviding for Quotients of Two» 

■prow many times 2 cents in 4 cents? 

Solution.— There are tioo times 2 cents in 4 cents, because 
two times 2 cents are 4 cents. 

2. How many times 1 cent in 2 cents? 2 in 4? 3 in 6 ? 
4 in 8? 6 in 10? 

8. How many times 6 in 12? 7 in 14? 8 in 16? 9 in 18 
10 in 20? 11 in 22? 12 in 24? ' 

DIVISION TABLE. 

1 in 2, 2 times 7 in 14, 2 times 

2 in 4, 2 times 8 in 16, 2 times 

3 in 6, 2 times 9 in 18, 2 times 

4 in 8, 2 times 10 in 20, 2 times 

5 in 10, 2 times 11 in 22, 2 times 

6 in 12, 2 times 12 in 24, 2 times 

Note.— Drill the pupils on tills table. Have them write it on the 
board, using the symbols -f and =; thus. 6 -s- 3 = 2, etc. They 
should derive It Irom the table of produexs. 

4« If one apple costs 3 cents, how many apples can yon 

bny for 6 cents? 

Solution.— You can buy as many apples as 3 cents are con- 
tained times in 6 cents, wnich are 2 times. Hence you can 
buy 2 apples. 

5. At 6 cents each, how many primary spelling books 
can be bought for 12 cents? 

6. If one chair costs 5 dollars, how many chairs can be 
bought for 10 dollars? 

7. How many benches will seat 16 pupils, if there are 
8 pupils on each bench? 

WRITTEN EXERCI8B8, 

2)4 3)6 4)8 5)JL0 6)12 7)JL4 8)JL6 9)18_10)^ 11)22 12)24 
2)24 3)^ 4)48 5)^ 6)120 7)140 8)168 9)189 

2)402 3)306 4)408 5)1005 6)1206 7)1407 

N OTB.— Drm In reading and writing num.beT& tccnsi^{!fif^Mc^^f^$f!S^ 
3 
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LESSON III. 

Multiplying by Three* 

TF one peach costs 2 cents, how many times 2 cents will 

^ peaches cost? 

2* How many are three times 2? 

Solution.— Three times 2 are 6, since the sum of three 2't 
to 6. 

8. How many are 3 times 1? 3 times 3? 3 times 4? 3 
imes 5? 3 times 6? 

4. How many are 3 times 7 ? 3 times 8? 3 times 9 ? 3 
times 10? 3 times 11? 3 times 12? 

MULTIPLICATION TABLE. 

3 times 1 are 3 3 times 7 are 21 

3 times 2 are 6 3 times 8 are 24 

3 times 3 are 9 3 times 9 are 27 

3 times 4 are 12 3 times 10 are 30 

3 times 5 are 15 3 times 11 are 33 

3 times 6 are 18 3 times 12 are 36 
6. If 1 book costs 6 cents, what will 3 books cost? 

Solution.— If l book costs 6 cents, 3 books will co»t^ times 
6 cents, which are 18 cents. 

6. If Jane gave 7 cents for one doll, how much would 
she give for 3 dolls? 

7. How many cents will 3 yards of ribbon cost, if one 
yard is worth 10 cents? 

8. If a horse eats 11 quarts of oats a week, how many 
quarts will he eat in 3 weeks? 

9. "Write the multiplication table of threes^ using >< for 
times and = for are. 

WRITTEN MXBBCUiJESk 

2 4 3 5 6 7 8 9 10 11 12 
33333333 3 3_3 

93 
_3^ 

800 
. 2 



23 
3 


32 13 20 
3 3 3 


52 
3 


61 72 6S 81*' 
3 3 3 9 


603 
_3 


712 801 
3 3 


604 
2 


703 856 400 
3 13 
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LESSON IV. 

JHvidinff for Quotients of Three, 

XJOW many times are 2 cents contained in 6 ceoits? 

Solution.— Two cents are contained 3 times in 6 cents, be- 
cause 3 times 2 cents are 6 cents. 

2. How many times are 3 contained in 9? 5 in 15? 6 
n 12? 7 in 14? 6 in 18? 9 in 18V 10 in 30? 

3* How many times are 7 contained in 21? 8 in 24? 9 
ai 13? 9 in 27? 11 in 33? 10 in 20? 12 in 36? 

DIVISION TABLE. 

1 in 3, 3 times 7 in 21, 3 times 

2 in 6, 3 times 8 in 24, 3 times 

3 in 9, 3 times 9 in 27, 3 times 

4 in 12, 3 times 10 in 30, 3 times 
6 in 16, 3 times 11 in 33, 3 times 
6 in 18, 3 times 12 in 36, 3 times 

4« At 4 cents each, how many melons can I buy for 
12 cents? 

Solution.— I can buy as many melons as 4 is contained 
times in 12, wliich are 3. ^ 

5« If one yard of tape costs 5 cents, how many yards 
of tape can I buy for 10 cents? 

6. How many apples can I buy for 21 cents, at the rate 
of 7 cents each? 

?• How many yards of ribbon, at 8 cents a yard, can 
be bought for 16 cents? 

S* "Write the division table of threes, using -r- for di- 
vided by and = for are; thus, 6-i-3 = 2, etc. 

WRITTEN EXERCISES. 

1)3 2)6 3)9 4)12 5)15 6)18 7)21 8)24 9)27 10)^ 
3)369 2)428 3)639 4)804 3)609 2)624 
4)1^ 5)155 8)168 6)126 7 )1407 8 )1608 

Siaetff Thousandt Seventy Thousand, Ninety 77iousand» 

60, 000 70. 000 ^ .(\C\C^ 
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LESSON V. 

Multiplying by Four, 

T F oue pear \^ worth 2 cents, how many times 2 cents 
are 4 pears worth? 

2. How many are four times 2V 

Solution.— Four times 2 are 8, because the sum of four 2'i 

3. How many are 4 times 1? 4 times 3 ? 4 times 2 ? 4 
dmes 4? 4 times 5? 4 times 6? 

4. How many are 4 times 7? 4 times 8? 4 times 9 ? 4 
times 10? 4 times 11? 4 times 12? 

MULTIPLICATION TABLE. 

4 times 1 are 4 4 times 7 are 28 

4 times 2 are 8 4 times 8 are 32 

4 times 3 are 12 4 times 9 are 36 

4 times 4 are 16 . 4 times 10 are 40 

4 times 5 are 20 4 times 11 are 44 

4 times 6 are 24 4 times 12 are 48 

5. If one lemon costs 5 cents, how many cents will 4 
lemons cost? 

6. If there are 6 jroses on one bush, how many roses 
are there on 4 bushes? 

7. Mary had 7 pins, and Jane had 4 times aS many ; 
how many pins had Jane? 

8. If one loaf of bread costs 10 cents, how many cents 
will 4 loaves cost? 

9. Write the table of four times on the slate or black- 
board, using X aiid =. 

WRITTEN EXERCISES. 



82 
4 


41 
4 


52 
4 


502 
4 


320 
4 


702 
4 


801 
4 


314 

4 


523 
4 


725 
3 


856 
4 


726 
2 


834 
3 


709 
4 



NoTK.— In the last row of examples we are required " to oarry,** 
w^hlch the t<eactier will explain to the pupils. 
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LESSON VI. 

Dividing for Quotients of jt^our. 

prow many times are 3 contaiiied iii 12 ? 

Solution. — 3 are contained in 12 four times, because 4 timea 
8 are 12. 

2. How many times are 2 contained in 8? 3 in 12 ? 5 
m 20? 4 in 24? G in 24? 8 in 10? 7 in 28? 9 in 30? 

3. How many times are 8 contained in 32? 10 in 30? 
11 in 44? 12 in 48? 12 in 30? 10 in 40? 11 in 22? 

DIVISION TABLE. 

1 in 4, 4 times 7 in 28, 4 times 

2 in 8, 4 times 8 m 32, 4 times 

3 in 12, 4 times 9 in 36, 4 times 

4 in 16, 4 times 10 in 40, 4 times / 

5 in 20, 4 times 11 in 44, 4 times 

6 in 24, 4 times 12 in 48, 4 times 

4r. If a bird flies a mile in 3 minutes, how far will it fly 
in 12 minutes? 

5. If a man walks 5 miles in one hour, how long will it 
take him to w^alk 20 miles? 

6. If one ball costs 9 cents, how nianv balls can be 
bought for 36 cents? 

7. How many shelves will it reqiure for 48 books, if 
there are 12 books on eacii shelf ? 

8. Fill out the following upon the slate or blackboard : 
4-^1=? 16-^4=? 28-^7=? 40~10=? 
8-f-2=? 20-i-5=? 32 — 8=? 44-^11=? 

12-H-3=? 24~6=? 36-T-9=? 48-r-12=? 

WRITTEN EXERCISES. 

1)4 2)8 3)12 4)16 5)20 0)24 7)28 8)32 9)36 



2)48 3)36 4)160 6)246 


7)287 8)328 9)369 


3)126 4)128 9)180 3)276 


7)280 4)408 5)1005 


2)2(i40 4)8480 4)12804 


3)12001) 5)15005 



NoTB.--Tho toacher will drill the pupils In reuaiug and writing 
anmbers as far as 90,000. ^ 
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LESSON VII. 
Multiplyitig by Five* 

TF one apple costs 2 ceuts, how many times 2 cents wiD 

6 apples cost? 

2. How many are 5 times 2? 

Solution.— Five times 2 are 10, because the sum of five 2*i 
Is 10. 

8, How many are 5 times 1? 6 times 2? 5 times 3? ft 
times 4? 5 times 5? 6 times 6? ^ 

4. How many are 5 times 7? 5 timeb 8? 6 times 9? 5 
times 10? 6 times 11? 5 times 12? 

MULTIPLICATION TABLE. 

5 times 1 are 5 5 times 7 are 35 

5 times 2 are 10 5 times 8 are 40 

5 times 3 are 15 5 times 9 are 45 

5 times 4 are 20 5 times 10 are 50 

5 times 5 are 25 5 times 11 are 55 

5 times 6 are 30 5 times 12 are 60 

6. If one book costs 4 cents, how many cents must I 
pay for 5 books? 

6. If one line of printiag contains 7 words, how many 
words are there ia 5 such liues? 

7. If a man can walk six miles in one hour, how far 
can he walk iq 5 hours? 

8. If in one quart there are 2 pints, how many pints 
are there in 5 quarts? 

9. "Write the table of five times on the slate or black- 
board, using X and =. 

WRITTEN BXEBCmES. 

31 42 64 324 603 240 304 906 

428 307 809 412 610 424 560 527 
_2_J_5_4_5_3_6 __5 

NoTB.— Let the teacher show the pupils how to " carry," In tlw 
last row of problems. 
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LESSON VIII. 
I>ividing for Qttotients of JSHve* 

U OW many times are 3 contained in 15? 

Solution.— 3 are contained 5 times in 15, because 6 times 8 
are 15. 

2. How many times are 2 contained in 10? 4 in 20? 6 
in 15? 6 in 30? 3 in 15? 7 in 28? 9 in 45? 

3« How many times are 6 contained in 24? 7 in 21? 8 
in 40? 7 in 35? 9 in 36? 10 in 50? 12 in 60? 

DIVISION TABLE. 

1 in 5, 5 times 7 in 35, 5 times 

2 in 10, 5 times 8 in 40, 5 times 

3 in 15, 5 times 9 in 45, 5 times 

4 in 20, 5 times 10 in 50, 5 times 

5 in 25, 5 times 11 in 55, 5 times 

6 in 30, 5 times 12 in 60, 5 times 

4. How many books can I buy for 50 cents, at the rate 
ot 10 cents apiece? 

5* How many pairs of boots, at 6 dollars a pair, can 
you buy for 24 dollars? 

6. If there are 8 quarts in one peck, how many pecks 
are there in 40 quarts? 

7. How many hours must a boat saU to go 36 miles, at 
the rate of 9 miles an hour? 

8. Put the proper numbers after the symbol -h in the 
following: 



5^1 = 5 20-r-? = 5 35^? = 5 50 



10-^? = 5 25^? = 5 40-=-? = 5 55-t-? = 5 



154-? = 5 30^? = 5 45^? = 6 60 



? = 6 



? = 6 



WBITTSUN" EXEROTSESL 

1)6 2)10 3)15 4)20 5)26 6)30 7)36 8)40 9)45 

5)^ 8)^ 4)124 6)260 8)2^ 9)279 4)808 

3)129 7)217 6)240 6)205 2)408 6)306 7) 2107 

3)3639 4)4884 5)16006 6)12006 7\ a57\4 
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LESSON IX. 
Multiplying by Six* 

TF one melon is worth 3 cents, how many times 3 oentB 
are 6 melons? 

2. How many are 6 times 3? 

Solution. --Six times 3 are 18, because the s'lun of six 3*8 is 1& 

8. How many are 6^ times 1? 6 times 2? 6 times 4? 8 
imes 5? 6 times 6? 

4* How many are 6 times 7? 6 times 8? 6 times 9? 6 
times 10? 6 times 11? 6 times 12? 

MULTIPLICATION TABLE. 

6 times 1 are 6 6 times 7 are 42 

6 times 2 are 12 6 times 8 are 48 

6 times 3 are 18 6 times 9 are 54 

6 times 4 are 24 6 times 10 are 60 

6 times 5 are 30 6 times 11 are 66 

6 times 6 are 36 6 times 12 are 72 

5* If Henry learned 4 lessons in a day, how many les- 
sons would he learn in 6 days? 

6. If ^ yards of cloth make a coat, how many yards 
will make 6 coats? 

?• If a stage goes 8 miles in one hour, how far, at this 
rate, wiU it go in 6 hours? 

8. There are 12 pence in one shilling; how many pence 
are there in 6 shillings? 

9. Write the table of six times on the slate or black- 
board, using the symbols X and =. 

WRITTEN EXERCISES, 



2 

,'6 


3 4 5 6 
6 6 6 6 


7 8 9 10 11 
6 6 6 6 6 


12^ 
6 


22 
6 

348 
5 


'43 64 423 
6 6 6 

364 426 
4 5 


745 810 246 257 
6 6 6 6 

357 845 964 
2 3 2 


270 
6 

747 
6 
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LESSON X. 
IHvidfing for Quotients of Six, 

■prow many times are 5 contained in 30? 

Solution.— 5 are contained 6 times in 30, because 6 times 8 
ueao. 

2. How many times are 3 contained in 18? 7 in 21? 8~ 
in 24? 4 in 24? 9 in 36? 7 in 42? 9 in 54? 

8. How many times are 12 conUiined in 24? 11 in 66? 
7 in 42? 10 in 40? 8 in 48? 4 in 12? 10 in 60? 11 in 66? 

DIVISION TABLE. 

1 in 6, 6 times 7 in 42, 6 times 

2 in 12, 6 times 8 in 48, 6 times 

3 in 18, 6 times 9 in 54, 6 times 

4 in 24, 6 times 10 in 60, 6 times 
6 in 30, 6 times 11 in 66, 6 times 
6 in 36, 6 times 12 in 72, 6 times 

4* If there are 2 pints in one quart, how many quarts 
are there in 12 pints? 

5* Mary's doll cost 10 cents; how many dolls could she 
buy for 60 cents? 

6. There are seven days in one week; how many weeks 
are there in 35 days? 

7« In an orchard there are 48 trees, and 8 trees in a 
row; how many rows in the orchard? 

8. Put the proper numbers after the division sign in 
the following. 

6-i-? = 6 24~? = 6 42-T-? = 6 60-t-? = 6 
12~?=6 30-^-? = 6 48^? = 6 66-7-?=:6 
18^? = 6 36-r-? = 6 54-r-? = 6 72^? = 6 

WRITTEN EXERCISES, 

1)6 2)12 3)18 4)24 5)30 6)36 7)42 8)48 9)54 
6)42 3)^ 4)^ 6)J2 7)^ 8)104 9)117 6 )240 
3)396 8)^ 9)549 7)427 6)366 5)305 6)360 
4)3220 3)9630 6)2516 6)24060 7)14014 
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LESSON XI. 
MtUtiplying hy Seven, 

TF one pen is worth 2 cents, how many times 2 cents 
are 7 pens worth? 

2. How many are 7 times 2? 

Solution.— Seven times 2 are 14, since the sum of seven 2*8 
Is 14. 

3. How many are 7 times 1? 7 times 3? 7 times 4? 7 
times 6? 7 ttaes 6? 

4. How many are 7 times 7? 7 times 8? 7 times 9? 7 
times 10? 7 times 11? 7 times 12? 

MULTIPLICATION TABLE. 

7 times 1 aie 7 7 times 7 are 49 

7 times 2 are 14 7 times 8 are 56 

7 times 3 are 21 7 times 9 are 63 

7 times 4 are 28 7 times 10 are 70 

7 times 5 are 35 7 times 11 are 77 

7 times 6 are 42 7 times 12 are 84 

5. How much is the postage on 7 letters, if the postage 
on 1 letter is 3 cents? 

6. If in one window there are 6 lights, how many 
lights are there in 7 windows? 

7. John walked 9 miles, and Henry walked 7 times as 
far; how far did Henry walk? 

8. You have 8 bones in one wrist ; how many bones have 
you in both wrists? 

9. Write the table of seven times on the slate or black- 
board, using the symbols X and =. 

WRITTEN EXERCISES, 



2 

7 


3 4 

7 7 


5 

7 


6 7 8 

7 7 7 


9 

7 


LO 

_7 


11 

7 


12 

7( 


21 

7 


34 

7 


45 

7 


256 344 

7 7 


421 

7 




626 

7 


417 

7 


564 
2 


708 
5 




563 872 
4 6 


453 

7 




945 
4 


343 

i6 
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LESSON XII. 
JHvUiing for Quotients of Seven, 

XTOW many times axe 4 contained in 28? 

SoLunoN.—Four are contained 7 times in 28, because 7 
fclmas 4 are 28. 

2. How many times are 3 contained in 21? 6 in 18? 7 
In 49? 5 in 20? 6 in 42? 8 in 56? 9 in 54? 

8* How many times are 8 contained in 56? 6 in 30? 4 
In 16? 10 in 70? 11 in 66? 6 in 35? 12 in 84? 

DIVISION TABIiB. 

1 in 7, 7 times 7 in 49, 7 times 

2 in 14, 7 times 8 in 56, 7 times 

3 in 21, 7 times 9 in 63, 7 times 
• 4 in 28, 7 times 10 in 70, 7 times 

6 in 35, 7 times 11 in 77, 7 times 

6 in 42, 7 times 12 in 84, 7 times 

4* How many sheep, at 3* dollars a head, can be bought 
for 21 dollars? 

5. If a l)oat sails 9 miles in one hour, how many miles 
will it sail in 7 hours? 

6. If a tree yields 11 bushels of pears, how many pear- 
trees will it take to yield 55 bushels? 

7« How many tops can James buy for 32 cents, at the 
rate of 8 cents apiece? 

8. Put the proper numbers after the division sign in 
the following: 

7-r-? = 7 28-7-? = 7 49^? = 7 70-r-? = 7 
14^? = 7 35-7-? = 7 56-r-? = 7 77-^-?=r7 
21-r-? = 7 42H-? = 7 63h-? = 7 844-? = 7 

yfTRITTMN' EXBRCISEeL 

1)7 2)14 3)21^ 4)28 5)26 6)42 7)J9 8)56 9)63 
8)M. 4)68 5)75 6)TO 7)98 6)^ 7)497 6)676 
2)744 4)6^ 6)6;^ 7)434 6)444 8)176 3)657 

NoTK.— The teacher will show the pupUs how to diylOe when 
there are remainders. 
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LESSON XIII. 
Multiplying by Might. 

TF one top costs 2 cents, how many times 2 cents will 8 
tops cost? 

2. How many are 8 times 2? 

Solution.— Eight times 2 are 16, since the sum of eight 2*8 
Is 16. 

3. How many are 8 times 1? 8 times 3? 8 times 4 ? 8 
times 5? 8 times 6? 

4. How many are 8 times 7? 8 times 8? 8 times 9 ? 8 
times 10? 8 times 11? 8 times 12? 

MULTIPLICATION TABLE. 

8 times 1 are 8 8 times 7 are 56 

8 times 2 are 16 8 times 8 are 64 . 

8 times 3 are 24 8 times 9 are 72 

8 times 4 are 32 8 times 10 are 80 

8 times 6 are 40 8 times 11 are 88 

8 times 6 are 48 8 times 12 are 96 

5« If there are 4 gills in one pint, how many gills are 

there in 8 pints? 
6« Mary sold 8 roses at 5 cents each; how much did 

she receive for them? 

7. How many pinks has Eose on 8 steins, if there are 
9 pinks on each stem? 

8. Mary gave to the poor 10 cents each week ; how 
much would she give away in 8 weeks ? 

9. Write the multiplication table of eights, using the 
symbols X and =. 

WRITTEN EXERCISES, 

26 35 57 43 52 54 234 650 

888888 88 



345 
3 


654 
5 


426 

8 


720 
2 


432 

7 


245 

8 


927 
3 


258 
8 


334 

7 


201 

_8 


450 
4 


327 
5 


444 
6 


540 
8 


633 

7 


424 
8 
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LESSON XIV. 

I>ividing for Qtiotienta of flight, 

TTOW many times are 3 contained in 24? 

Solution.— Three are contained 8 times in 24, because € 
times 3 are 24. 

2. How many times are 2 contained in 16? 4 in 32 ? 3 
in 24? 6 in 48? 5 in 40? 7 in 50? 9 in 72? 

3. How many times are 6 contained in 24? 12 in 96? 4 
In 28? 7 in 49? 8 in 64? 10 in 80? 11 in 88? 

DIVISION TABLE. 

1 in 8, 8 times 7 in 56, 8 times 

2 in 16, 8 times 8 in 64, 8 times 

3 in 24, 8 times 9 in 72, 8 times 

4 in 32, 8 times 10 in 80, 8 times 
6 in 40, 8 times 11 in 88, 8 times 
6 in 48, 8 times 12 in 96, 8 times 

4. How many caps, at 2 dollars each, can be bought 
for 10 doUars? 

5. How many lead pencils, at 6 cents apiece, can I buy 
for 48 cents? 

6. A farmer sold melons at 5 cents apiece, and received 
40 cents ; how many melons did he sell ? 

7. A bookcase contains 56 books, and there are 8 oooks 
on a shelf ; required the number of shelves? 

8. I paid 90 cents for 12 yards of muslin; what was the 
cost per yard? 

9. Write the division table of eights, using the symbols 
^and=, 

WRITTEN EXERCISES. 

1)8 _ 2)16 3)24 4]32 5]40 6)48 7)^ 8)64 9)72 
4)56 3)54 6)72 8)%^ 5)125 6)756 7)427 8)648 
9)36C 8)369 7)357 6 )3660 4 )3248 8)3216 9 )4608 

2 )24680 3 )35253 4)47216 8) 27744 9) 27963 5 )25025 

NoTK,— The teacber will show the pupU how to divide whSL 
there are remainders. 
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LESSON XV. 

Multiplying by Nine* 

TF one yard of silk costs 3 dollars, bow many times S 
dollars will 9 yards cost? 
2* How many are 9 times 3? 
SoLirriON.— 9 times 3 are 27, since the sum of nine 3's is 27. 

3. How many are 9 times 3? 9 times 1? 9 times 2? 9 
times 4? 9 times 5? 9 times 6? 

4. How many are 9 times 7? 9 times 8? 9 times 9? 9 
times 10? 9 times 11? 9 times 12? 

MULTIPLICATION TABLE. 

9 times 1 are 9 9 times 7 are 63 

9 times 2 are 18 9 times 8 are 72 

9 times 3 are 27 9 times 9 are 81 

9 times 4 are 36 9 times 10 are 90 

9 times 5 are 45 9 times 11 are 99 

9 times 6 are 54 9 times 12 are 108 

5« If Jennie's doll cost 5 dimes, how much will 9 such 
dolls cost? 

6. How many pages will Sarah read in 9 days, if she 
reads 7 pages each day? 

?• How many pupils are there in 9 classes, if there are 
11 pupils in each class? 

8. William reads 6 books in a month; how many books, 
at that rate, will he read in 9 months? 

9. Write the multiplication table of nines, using the 
symbols X and =. 

WRITTEN EXERCISES. 

31 52 73 644 745 346 947 758, 829 
99999999 9 



424 

2 


356 
4 


748 
3 


926 
5 


831 
6 


445 

7 


820 

8 


653 

7 


421 
9 


244 

9 


436 

8 


545 

7 


346 
9 


234 
9 


981 
9 


706 
9 


327 

8 


405 
9 
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LESSON XVI. 
Dividing for Quotients of Nine» 

"CTOW many times are 3 contained in 27? 

Solution. — Three are contained 9 times in 27 because 9 
times 3 are 27. 

2« How many times are 2 contained in 18? 4 in 36? 5 

In 36? 5 in 45? 8 in 72? 10 in 90? 

3. How many times are 11 contained in 99? 7 in 6OT 
2 in 108? 6 in 64? 3 in 27? 7 in 63? 

DIVISION TABLE. 

1 in 9, 9 times 7 in 63, 9 times 

2 in 18, 9 times 8 in 72, 9 times 

3 in 27, 9 times 9 in 81, 9 times 

4 in 36, 9 times 10 in 90, 9 times 
6 in 45, 9 times 11 in 99, 9 times 
6 in 54, 9 times 12 in 108, 9 times 

4. Mary gave away 36 roses, giving 4 roses to each of 
her playmates; how many playmates were there? 

6« Sixty-three trees are planted in rows with 7 trees in 
each row ; required the number of rows, 

6« If 6 sheets of paper make one copy book, how many 
copy books will 42 sheets make? 

7. How many bottles of ink can I get for 90 cents, if 
I pay 10 cents a bottle? 

8. How many weeks are there in 35 days, there being 
7 days in one week? 

9. Write the division table of nines, using the symbols 
-T-and =. 

■ 

WRITTEN EXERCISES. 

*)9 2)18 3)27 4)^ 5)45 6)^ 7)^ 8)^ 9)81 

3)^ 4)^ 8)104 9)117 7)105 6)114 5)135 7)651 
8)7^ 9)819 9 )8118 8) 7264 7)6307 6 )3642 
8)4272 4)4256 8)4504 9)5481 9)6489 9)10836 
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LESSON XVII. 
Multiplying by Ten, 

rr a hen is worth 2 dimes, how many times 2 dimes are 
10 hens worth? 

2. How many are 10 times 2? 

Solution.— Ten times 2 are 20, because the sum of ten 2*8 
is 20. 

3. How many are 10 times 3? 10 times 4? 10 times 1? 
10 times 6? 10 times 6? 

4. How many are 10 tunes 7? 10 times 8? 10 times 9? 
10 times 10? 10 times 11? 10 times 12? 

MULTIPLICATION TABLE. 

10 times 1 are 10 10 times 7 are 70 

10 times 2 are 20 10 times 8 are 80 

10 times 3 are 30 10 times 9 are 90 

10 times 4 are 40 10 times 10 are 100 

10 times 5 are 50 10 times 11 are 110 

10 times 6 are 60 10 times Jl2 are 120 

5. If there are 7 days in one week, how many days are 
there in 10 weeks? 

6. Edgar gave 6 marbles to each of his 10 playmates; 
how many marbles did it take? 

7.^How many trees are there in 10 rows, if there are 

9 trees in each row? 

8. A fly has 6 legs and 2 wings; how many legs and 
how many wings have 10 flies? 

9. Write the multiplication table of tens, using the 
symbols X and =. 

WRITTEN EXERCISES, 

2 3 4 5 6 7 8 9 10 11 12 

10 10 10 10 10 10 10 10 10 10 10 



836 
4 


768 
5 


646 981 460 731 842 342 
6 3 2 9 4 8 


657 

7 


524 
_8 


937 
_6 


726 243 901 672 764 
7 9 9 9 3 


426 
_4 
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LESSON XVIII. 
nioiding for Quotients of Ten, 

prow many times are 2 contained in 20? 

SoLUTiON.—Two are contaiued 10 times in 20, because 10 
times 2 are 20. 

2. How many times are 5 contained in 50? 12 in 60? 6 
in 36? 7 in 70? 6 in 00? 8 in 72? 

3. How many times are 8 contained in 80? 4 in 40 ? 9 
In 90? 12 in 120? 11 in 88? 11 in 110? 

DIVISION TABLE. 

1 in 10, 10 times 7 in 70, 10 times 

2 in 20, 10 times 8 in 80, 10 times 

3 in 30, 10 times 9 in 90, 10 times 

4 in 40, 10 times 10 in 100, 10 times 

5 in 50, 10 times 11 in 110, 10 times 

6 in GO, 10 times 12 in 120, 10 times 

4. If I pay 50 dollars for sheep, at 5 dollars each, how 
many sheep will I buy ? 

5. If 80 bricks are arranged m piles of 8 bricks m a 
pUe, how many piles are there? 

6. There are 100 trees in an orchard, and 10 trees in 
<»Hch row; how many rows are there? 

7. How long will it take a car to run 90 miles, if it 
runs 10 miles an horn*? 

8. Mary is 5 years old, and Jane is 50 years old; how 
many times Mary's age equals Jane's age? 

9. Write the division table of tens, using the symbols 
-r- and =. 

WRITTEN EXERCISES. 

1)10 2)20 3)30 4)40 5)50 6)60 7)J0 8)80 9)90 10)100 

3)J2 5)65 7)84 10)810 6)132 7)910 8)816 10)720 
9)738 10)7:580 5)7(>45 G)84CH} 7)8407 9)8109 

8 )24064 9)36819 10 )47240 4)40484 6 )43746 5 )21025 

NoTB.— Tho teacher will show the pupil how to divide wlien 
there are remainders. 

4 
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LESSON XIX. 
Multiplieation and IHvision with JEleven, 

prow many are 11 times 2? 

Solution.— Eleven times 2 are 22, because the smn of eleT8t 
2*8 18 22. 

2. How many are 11 times 1? 11 times 3? 11 times 4? 
11 times 5? 11 times 6V 

3. How many are 11 times 7? 11 times 8? 11 times 9? 

1 times 10? 11 times 11? 11 times 12? 

MULTIPLICATION TABLE. 

11 times 1 are 11 11 times 7 are 77 

11 times 2 are 22 11 times 8 are 88 

11 times 3 are 33 11 times 9 are 99 

11 times 4 are 44 11 times 10 are 110 

11 times 5 are 55 11 times 11 are 121 

11 times 6 are 66 11 times 12 are 132 

4« How far will a man travel in 11 hours, at the rate 

of 4 miles an hour? 
5* Amos shot 8 pigeons and 11 times as many robins. 

how many robins did he shoot? 

6. How many are 1 in 11? 2 in 22? 3 in 33? 4 in 44? 
5 in 55? 6 in 66? 7 in 77? 8 in 88? 9 in 99? 10 in 110? 
11 in 121? 12 in 132? 

7. Write the division table of elevens, using the sym 
bolfl -7- and =. 

WRITTEN EXBRCISEa. 

2 3 4 5 6 7 8 9 10 11 12 
11 11 11 11 11 11 11 11 11 11 11 



34 
11 


56 
11 


78 234 
11 11 


426 
11 


321 

11 


789 
11 


526 

11 


632 
11 


354 
6 


429 

8 


423 

7 


836 

_4 


542 
6 


643 

7 


741 
9 


854 

7 


2)22 3)33 4)44 5)55 6)66 7)77 8)88 9)99 10)110 11)121 


4)84 


6)96 


7)91 


8)248 


11)264 9)279 


4)644 



6)728 4)2244 3)6732 5)6485 6)6480 3)6489 
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LESSON XX. 
Multiplication and J>ivision with Twelve, 

TTOTV many are 12 times 2? 

Solution. —Twelve times 2 are 24, because the sum of 
twelve 2's is 24. 

2. How many are 12 times 1? 12 times 3? 12 times 4? 
12 times 5? 12 times 0? 

3. How many are 12 times 7 ? 12 times 8? 12 times 9f 
2 times 10? 12 times 11? 12 times 12? 

MULTirLICATION TABLE. 

12 times 1 are 12 12 times 7 are 84 

12 times 2 are 24 12 times 8 axe 96 

12 times 3 are 36 12 times 9 are 108 

12 times 4 are 48 12 times 10 are 120 

12 times 5 are GO 12 times 11 are 132 

12 times 6 ai'e 72 12 times 12 are 144 

4« James sold 12 birds for 3 dollars apiece; how much 
did he receive for them? 

5. What will 12 dozen eggs cost, at tlie rate of 10 cents 
a dozen? 

6. How many are 1 in 12? 2 in 24? 3 in 36? 4 m 48? 
5 in 60? 6 in 72? -7 in 84? 8 in 90? 10 in 120? 11 in 132? 
12 m 144? 

7. Fill out tlie following division table, and recite it: 



12 



1 = ? 48-^4=? 84-i-7 = ? 120-f-10 = ? 

11 = ? 



24 — 2 = ? 00-f-5=:? 0()-^8==? 132 
36-i-8==-? 72-T-0=? 108^9=? 144-t-12 = ? 

WRITTEN EXERCLSES. 

23 42 53 36 41 51 35 46 72 81 93 96 
12 12 12 12 12 12 12 12 12 12 12 12 

336 349 726 450 648 321 747 135 446 
_12_Jt__3__5 _^J:^_Z_l?_i 

3)48 4)52 7)_98 6)252 7)343 9)729 8)512 
11)6644 12)7284 9)8172 8)6568 7)5068 12)2808 
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LESSON XXI. 
Adding and Subtracting with Larger Nwinbera* 

prow many are 12 and 2V 22 and 2? 32 and 2? 42 and 

2? 52 and 2? 02 and 2? 72 and 2? 82 and 2V 

2. IIow many are 14 less 2V 24 less 2V 84 less 2? 44 
less 2V 54 less 2V 04 less 2V 74 less 2V 

3. IIow many are 2 and 3? 12 and 3? 22 and 3? 32 and 
3? 42 and 3? 52 and 3V 02 and 3V 72 and 3V 82 and 3? 
92 and 3V 

4. IIow many are 15 less 3? 25 less 3? 35 less 3? 45 
less 3? 55 less 3? 05 less 3? 75 less 3? 

5. IIow many are 2 and 4? 22 and 4? 32 and 4? 42 
and 4? 52 and 4? 02 and 4? 72 and 4? 82 and 4V 92 and 
4? 

6. How many are 10 less 4? 20 less 4? 30 less 4? 46 
less 4? 50 less 4V 00 less 4? 70 less 4V 80 less 4? 90 less 4? 

7. IIow many are 13 and 5V 23 and 5? 33 and 5? 43 
and 5V 53 and 5V 03 and 5? 73 and 5? 83 and 5V 93 and 
5? 

8. IIow many are 17 less 5V 27 less 5? 37 less 5? 47 
less5V 57 less 5V 07 less 5V 77 less 5V 87 less 5? 97 less 5? 

0. IIow many are and 0? 10 and OV 20 and 0? 36 
aid OV 40 and 0? 50 and 0? GO and 0? 70 and 0? 80 and 
6V 

10. IIow many are 18 less 6? 28 less 0? 38 less 6? 48 
less 0? 58 less 0? 08 less 0? 78 less 0? 8'> less 0? 98 less 0? 

il. IIow many are 4 ai i 8V 14 and 8? 24 and 8? 34 
and 8? 44 and 8V 54 and 8? 04 and 8? 74 and 8? 84 and 
8V 

12. How many are 99 less 8? 89 less 8? 79 less 8? 69 
less 8? 59 less 8? 49 less 8? 39 less 8? 29 less 8? 19 less 8? 

13. IIow many are 3 and 13V 4 and 14V 5 and 15V G 
and lOV 7 and 17V 8 and 18V 

14. IIow many are 2 and 22 V 3 and 23V 4 and 24? 5 
and 2oV 6 and 26V 7 and 27? 
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LESSON XXII. 
Exercises on the Fundamental Operations* 

A HOUSE has 8. windows on one side and 12 windows 
on the other side; how many windows on both sides? 

2. A farmer had 12 horses in one lield and 7 horses in 
another field; how many had he hi both fields? 

3. A cooper made 14 buckets, and sold 5 of them; hovi 
nany buckets then remained? 

4. A druggist bought 18 cakes of toilet soap, and sold 
10 cakes of it; how many cakes remauied? 

5. Milo borrowed 25 cents, and returned 8 of them; 
how many cents does he still owe? 

6. Caroline received 20 problems last week, and solved 
15 of them; how many did she miss? 

7. How many are 2 + 12 ? 2 + 22? 2 + 32? 2 + 42? 

2 + 52? 2 + G2? 2 + 72? 

8. How many are 3 + 13? 3 + 23? 3 + 33? 5 + 43? 

3 + 53? 3 + 63? 3 + 73? 3 + 83? 

1). How many are 13 — 3 ? 23 — 3? 33 — 3? 43 — 3? 
53 — 3? 63 — 3? 73 — 3? 83 — 3? 

10. How many are 4 + 14? 4 + 24? 4 + 34? 4 + 44? 

4 + 54? 4 + 64? 4 + 74? 4 + 84? 

11. How many are 18—4? 28 — 4? 38 — 4? 48 — 4? 
58 — 4? 68 — 4? 78 — 4? 88 — 4? 

12. How many are 5 + 15? 5 + 25? 5 + 35? 5 + 45? 

5 + 55? 5 + 65? 5 + 75? 5 + 85? 

13. How many are 20 — 5? 30 — 5? 40 — 5? 50- 5? 
GO — 5? 70 — 5? 80 — 5? 90 — 5? 

14. Copy and write the results in place of (?): 

20 — 5=? 24 — 6=? 30 — 10 = ? 

18 — 6=? 23 — 0=? 32 — 11 = ? 

17 — 8 = ? 25 — 8 = ? 35 — 12 = ? 

15. Copy and write the results in place of (?): 

5+8 — 6 = ? 12 — 8 + 2=? 20+ 6 — 8=' 
7+9 — 4=? 14 — 7 + 3=? 24 — 12 + 5=? 



/ 
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LESSON XXIII. 
JBxercises on the Fundatnental Operations* 

pHILO caught 15 fish and gitve John 6 of them ; how 
many did Philo keep? 

2. Jacob gave 10 cents for crackers and 6 cents for 
cheese; what did his lunch cost? 

3. Janson walked 18 miles in 2 days, and walked 12 
miles the first day; how far the second day? 

4. Mary's book contained 20 leaves, and a dog tore ou 
11 leaves; how many leaves remained? 

5. Fanny solved 22 problems, and Alice solved 10 prob- 
lems; how many did Fanny solve more than Alice? 

6. Maria read 23 verses to-day and yesterday, but only 
11 to-day; how many did she read yesterday? 

7. How many are G-fO? G + 10? 0+20? 6-f 36? 6 
+ 46? 6 + 56? 6 + GG? G + 7G? 

8. How many are 6 — G? IG — 6? 26 — 6? 36 — 6? 46 

— 6? 56 — 6? 66 — 6? 7G — G? 

9. How many are 7 + 7? 7 + 17? 7 + 27? 7 + 37? 7+ 
47? 7 + 57? 7 + 67? 7 + 77? 

lOi How many are 7 -7? 16 — 7? 25—7? 35 — 7? 45 

— 7? 55 — 7? 65 — 7? 75 — 7? 

WRITTEN EXERCISEa, 

456 543 G07 480 652 461 

Add 723 128 285 G29 835 527 

205 751 346 753 367 468 



Sub- 567 
tract 352 


760 
415 


856 
583 


907 
362 


785 
538 


700 
25o 


Mul- 362 
tiply 6 


458 
4 


708 
6 


372 

8 


635 

7 


872 
9 



Mui-867 827 368 845 806 654 

tiply _i __5 _6 _7 _8 _9 

Divide 4)368 5)650 6)324 7)287 8)432 9)405 

Divide 3)468 4)704 5)745 6)396 7)385 8)468 
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LESSON XXIV. 
JSxerciaes on the Funtiainental Operations* 

TJOW many words will 12 boys spell, if each boy spells 
8 words? 

2. How many dimes will 11 books cost, if one book 
costs 10 dimes? 

3. There are 110 birds in flocks of 10 birds each ; how 
many flocks are there? 

4. There are 132 pupils in a school, and 12 pupils ii 
each class; how many classes are there? 

5. Fill out the following exercise on the number 3 : 

3 + 0=? 3 — 0=? 3X0=? 3-r-l = ? 
1 + 2 = ? 3 — 1 = ? 3Xl = ? 3h-3 = ? 
1 + 1 + 1 = ? 3 — 2 = ? 1X3=? 0-r-3=«? 

6. Write a dimilar exercise on the number 4; thus, 

4 + 0=? 4 — 0=? 4X0=? 4-^1=? 

1 + 3 = ? 4 — 1 = ? 4Xl = ? 4-^4 = ? 

2 + 2=? 4 — 2 = ? 2X2 = ? 4-^2=? 

3 + 1 = ? 4^3 = ? 1X4=? 0-f-4=? 

Note.— The teacher may require the pupUs to write Mmllar ex- 
ercises ou all the uuiubers from 5 to 'iS4. 

7. Make a division table from the multiplication table 
of 2 times; thus, 

2-^2=? 8-r-2 = ? 14-^2 = ? 20-^2=? 

4-T-2 = ? 10-h2=? 16-r-2 = ? 22-5-2=? 

6-^2 = ? 12-^2 = ? 18-J-2 = ? 24-r-2=? 

8. Write, in a similar manner, the division table of 
3 times; Of 4 times; Of 5 times; Of 6 times, etc. 

0. Name all numbers in combination of two each 
that make 4; 5; 6; 7; 8; 9; 10; 11; 12. 

10. Write the numbers which in combination of three 
each form the numbers 4; 5; 6; 7, etc., to 20. 

11. Write a table of each number from 6 to 24; thus, 
6 + 1 = 6; 4 + 2 = 6; 3 + 3 = 6; 2 + 4 = 6; 1 + 5 = 6. 
6 — 1 = 5; 6 — 2 = 4; 6 — 3 = 8; 6 — 4=2; 6 — 1 = 5. 

NoTB.—ttequli-e a similar drill in tie itaum nuiubei^j with three 
pMrtB four pcurts, eto.; involTe also ntaiUpIicaUon and dlv1«itox&. 
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LESSON XXVI. ' 
Terms and Pritieiples in Multiplication and J>ivision» 

rpHE teacher will present the f ollowiug lesson inductively, u 
suggested on pages 26 and 27. 

1. When we find the result of a number taken any numbei 
of times, the process is called multiplication. 

2. The number taken a certain number of times is called 

tiie MULTIPLICAND. 

3. The number which denotes how many times the multipli- 
and is taken is called the multiplieu. 

4. The result obtained is called the pkoduct. Each of these 
three is called a tekm. 

5. What is the product of 8 apples multiplied by 4? 

6. In this problem which is the multipLicarvd^ which the mul- 
tiplier ^ which i\\^i product? 

T. AVhen we take 8 apples 4 times, is the result apples or 
something ^se? 

8. Can the product be anything else than apples f 

9. The product then is of the same denomination as which 
term? 

10. Can we take 8 apples 4 peaches times, or simply 4 times? 
11« Is 4 an abstract or a concrete number? What kind of a 

number then must the multiplier be? 

12. When we find how many times one number is contained 
In another, the process is called division. 

13. The number which contains the other is called the divi- 
dend, the nuuiber contained is called the divisor, and the 
number denoting how many times the divisor is contained is 
called the quotient. 

14. If we divide 8 apples by 2 api)les, is the result apples? 
If not, what is it? 

15. Are 2 apples contained in 8 apples 4 peaches times, or 4 
apples times, or simply 4 times ? 

ICJ. Wliat kind of a number is 4, and what kind of a number 
hen must the guotierit always be? 

IT. How many times 2 equals 8 apples f Are 2 pears con- 
tained any number of times in 8 apples f 

18. What 2 are contained a number of times in 8 apples? 

19. The diviso7' then must be of the same deuomiuaUon as 
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SECTION IV. 
COMMON FRACTIONS. 

INTRODUCTION. 

Suggestions to the Teacher, 

rHE first lessons In fractions should be given in acoordanoe 
with the following principles: 

1. TTie first lessons in fractions sJiould he given orally. No text- 
book is needed in teaching the primary ideas of the subject. The 
teacher should drill the pupils for several days before taking tlie 
subject up in the book, 

2. Mental and written exercises shoxdd be combined in the first lea- 
tons. The order is fli*st the idea^ then the oral expression of it, 
and then the written exi)ression of it. As soon as a pupil Jias an 
idea of an operation, he should be taught to express it in written 
chai'actei:s. The seeing of the operation will help to make it 
cle4ir to the understanding and to lix it in the meuioiy. 

3. TJie elements of fractions should be tavyht by vieans of visible 
objects. The pupil should be led to see the fractionjil iiiea and 
relation in tl>e concrete, before he is required to conceive it ab- 
sti-actly. The objects to bo employed are apples, lines or circles 
on the blackboard, etc. An arithmetical frame with long rods 
cut in sections, is ustni in the schools of Sweden, l*rus.sia, etc. 

4. The op€raiio7is in writte7i fractions should be taught to young 
pupils viechanicaUy. They should be drilled upon the operations 
until they are thoroughly familiar with them, even before they 
understand fully the reasons for these operations. This is in ac- 
cordance with the principle XAiixtwith young 2iup its practice should 
precede theory. 

6. The several things to be taught In fractions are as follows : 
I. The idea of each fraction and the expression of it; 2. The fiuc- 
donal parts of numbers; 3. Solving problems requiring the frac- 
tional parts of numbers; 4. A few of the simpler cases of reduc- 
tion. Alter the learner is familiar with these intnxluctory exer- 
ises, he is prepared to take up the subject more thoroughly, and 
^arn to tlispose of all the ortlinary cases. 

6. The simi)le cases sliould bcj solved by analysis and induction. 
Si)6cial problems should be given for solution and the methods b6 
infen*ed from the analysis of these problems. The principles of 
fractions should be illuj-trated rather than demonstrated. The 
pupils should comm.it the principles and hiarn to apply them 
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LESSON I. 
One Bta/* 

TF I divide an apple into two equal parts, what is one of 
these parts called? Ans. One-half, 

2* How many halves of an apple in one apple? 

8. If I divide anything into two equal parts, what is 
each part caUed ? How many hxilves of anythmg equal 
the wlwlef 

4. What do we understand by one^half of anything ? 
Ans, One-half is one of the two equal parts inio which 

anything may he divided, 

5. What is one-half of six? 

SoLUTiojj.— One-half of 6 is three, since 6 divided by 2 Is 8. 

6. What is 1 half of 4? Of 8? Of 10? Of 12? 

7. What is 1 half of 16? Of 14? Of 20? Of 18? 

8. What is 1 half of 24? Of 22? Of 26? Of 28? 

d* If a yard of tape costs 4 cents, what will 1 haK of a 
yard cost? 

Solution. —If 1 yard of tape costs 4 cents, 1 lialf of a yard 
will cost 1 half of 4 cents, which is 2 cents. 

10. Mary had 6 oranges, and gave 1 half of them to 
her brother; how many did she give away? 

11. A farmer sold 1 half of 12 sheep to his neighbor; 
how many sheep did he sell? 

12. Sarah had 14 apples, and gave 1 half of them to 
Jane; how many apples did Jane receive? 

13. William sold 1 half of 20 oranges; how many 
oranges did he sell? 

WRITTEN EXERCISES. 

1. One-half is T\Titten thus, J ; two-halves is written ). 

2. What is J of 24? J of 46? J of 84? Jof 102? Jof 112Y 
8. Find i of 96; i of 284; J of 396; J of 274; J of 662. 

4. A farmer raised 680 bushels of apples, and sold } ot 
them; how many did he sell? 

5. A had 250 dollars, and spent } of it; how much did 
be spend? How much remained? 
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LESSON II. 

One Third. 

TY I divide an apple in three equal parts ^ what is orve of 
these parts called? Ans, One-third. 

2. What are two parts called? Tliree parts? How 
many thirds in one apple? 

3. What is one-third? Ans, One-third is one of th6 
three equal parts into which anything is divided. 

4. What is one-thu'd of 6? Ans, One-third of 6 is S^ 
since 6 divided by S is 2. 

6. What is 1 third of 9? Of 12? Of 18? Of 15? 
6- Wliat is 1 third of 24? Of 30? Of 27? Of 33? 

7. Reuben had 18 apples, and gave 1 third -of them 

away; how many did he give away? 

Solution.— If Reuben had 18 apples, and gave 1 third of 
tliem away, he gave away 1 third of 18 apples, or 6 apples. 

8. Ada had 21 plums, and gave 1 third of them to 
Eddie; how many plums did she give to Eddie? 

9. Peter bought 24 marbles, and lost \ of them in play ; 
how many did he lose? 

10. What are two-thirds of 6? 

Solution. -One- third of 6 is 2, and two- thirds of 6 are 2 
times 2, which are 4. Therefore, 2 thirds of 6 are 4. 

11- What are 2 thirds of 9? Of 12? Of 15? Of 18? 

12. What are 2 thirds of 24? Of 21? Of 30? Of 36? 

13. Anna had 9 oranges, and gave Eflie 2 thirds of 
them; how many did she give to Effie? 

14. Laura had 30 peaches, and sold Lizzie 2 thirds of 
them; how many did Lizzie receive? 

WRITTEN EXERCISES. 

1. The fractions one-third, two-thirds, etc., are written 
thus: 

One-third, Two-thirda, Three-thirds, JPour-fAirtf«« 

^ ) i i 

2. What is J of 45? i of 54? J of 69? i of 75? 

S* Find f of 60; } of 96; f of 216; } of 334. 
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4. A man had 150 dollars and spent J of it; how mncli 
did he spend? How much remained? 

5. A farmer had 405 sheep, and sold 2 thirds of them; 
how many did he sell? How many remamed? 

6. If 5 horses cost 860 dollars, how many dollars will 
one horse cost? 



LESSON III. 

One Fourth* 

TP I divide an apple into four equal ;parts^ what is one of 
these parts called? 

2. What are 2 parts called? 3 parts? 4 parts? 

3. How many fourths of an apple in one apple? 

4. One-fourth is one of the four equal parts into which 
anythi.ig may he divided, 

5. Since 8 divided by 4 is 2, what is 1 fourth of 8? 

6. AVhat is 1 fourth of 8? 

Solution.— One-fourth of 8 is 2, since 8 divided by 4 is 2. 

7. What is 1 fouilh of 12? Of 20? Of 28? Of 36? 

8. AYhat is 1 fourth of 16? Of 24? Of 32? Of 44? 

9. What will 1 fourth of a barrel of flour cost if one 

barrel costs 8 dollars? 

SoLunoN.— If one barrel of flour costs 8 dollars, 1 fourth of 
a barrel will cost 1 fourth of 8 dollars, which is 2 dollars. 

10. Jacob having 12 pens, sold 1 fourth of them to 
Johnson; how many did he sell? 

11. If Rachel gave her sister 1 fourth of 20 pears, how 
many pears did her sister receive? 

12. Marion lost 1 fourth of 40 qumces; how many 
unices did she lose? 

13. What are 2 fourths of 12? 

Solution.— One-fourth of 12 is 3, and 2 fourths of 12 are 2 
ttmes3,whicb are 6. 

14. >Vhat are 2 fourths of 8? Of 24? Of 20? Of 32? 

15. What wn 9 fowrtbi of Id? Of 9d?* Of IQt Of 86? 
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16. What are 5 fourths of 8? Of 24? Of 28? Of 40? 

17. Sarali gave her brother 2 fourths of 12 oranges; 
Jiow many did lie receive? 

18. Mason's age is 2 fourths of 16 years; required the 
age. of Mason. 

19. A boy has 24 cents, and his brother has 3 fourths 
AS many; how many have both? 

WRITTEN EXERCISES. 

1. The fractions one-fourth^ two-fourthSy etc., are writ- 
ten as follows: 

One-fourth, Two-fourtJia, Three- fourtlia, JFour-fourths* 
If* i 

2. What is \ of 84? Of 96? Of 104? Of 130? 

3. What are f of 48? Of 84? Of 132? Of 236? 
•4. What are J of 72? Of 100? Of 204? Of 368? 

5. A farmer raised 210 bushels of grapes, and sold f of 
them: how manv bushels did he sell? 

6. There are 480 grains in one oimce Troy; how many 
grains in J of an ounce Troy? 

7. If G acres of land are worth 540 dollars, what is one 
acre worth? 



LESSON IV. 

One Fifth, 

TF we divide an orange into^ue equal parts ^ what is one 
of these parts called? 

2. What are 2 parts called? 3 parts? 4 parts? 6 parts? 
S. How many fifths of an orange in one orange? 

4. One-fifth is one of the five equal parts into which any^ 
thing ramj he divided, 

5. What is one-Qfth of 10? Ans, One-fifth of 10 w «, 
since 10 divided hy 5 is S, 

0. What is 1 fifth of 15? Of 25? Of 35? Of 40? 
7. What are 2 fifths of 5? Of 30? Of 10? Of 46? 
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8. What are 3 fifths of 15? Of 20? Of 55? Of 45? 

9. What are 4 fifths of 20? Of 30? Of 40? Of 60? 

10. Mary has 15 oranges, and liachel has 1 fifth aa 
many; how many has liachel? 

11. Fanny's age is 30 years, and her sister is 3 fifths 
as old; how old is her sister? 

12. A dog killed 3 fifths of a flock of turkeys, consisfc- 
ing of 25; how many were killed? 

13. A cow cost 30 dollars, and a coat cost 4 fifths as 
much; required the cost of the coat. 

14. A watch cost 10 dollars more tlian 4 fifths of 40 
dollars; required its cost. 

16. Joseph bought 2 fourths of 40 pears, and sold 10 of 
them; how many remained? 

16. Mary has 1 third of 30 roses, and Sarah has 1 half 
of 20 roses; how many have they both? 

WRITTEN EXERCWES. 

1. The fractions one-fifth^ tv)o-Jifths^ etc., are written 
as follows; 

On^-m/th, Two-Fifths, TJiree-Fiftlis, mve-Fifths, 

i i i f 

2. Required the value of the following: 

i of 75; J of 135; f of 145; f of 230; | of 540 ; 1 of 95 ; 
t of 560; f of 745; f of 750, J of 965. 

8. There are 1760 yards in a mile; how many yards in 
f of a mile? In ^ of a mile? 

4. If 8 cows cost a farmer 320 dollars, how much did 
he pay for each cow? 



LESSON V. 

One Sixth and One Seventh, 

TF you divide an orange into 6 equal parts, what is 1 

part called? 2 parts? 3 parts? etc. 

2. How many sixths in one? What is one-sixth of 
anything? 
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8. What is 1 sixth of 18? Of 12? Of 24? Of 30? 

4. What are 2 sixths of 12? Of 36? Of 42? Of 48? 

5. What are 3 sixths of 36? Of 42? Of 60? Of 66? 

6. What are 5 sixths of 42? Of 48? Of 60? Of 72? 

7« Janson had 30 plums, and gave 2 sixths of them 
away; how many did he give away? 

8. Arthur bought 24 yens, and sold 3 sixths of them; 
how many did he sell? 

9. Peter walked 18 miles and rode 5 sixths as far; how 
far did he ride? 

10. If you divide an orange into 7 equal parts, what is 1 
of these parts called? 2 parts? 3 parts? etc. 

!!• How many sevenths in one? What is one-seveiith 
•f anything? 
12, What is 1 seventh of 14? Of 21? Of 35? Of 42? 
18, IVhat are 2 sevenths of 7? Of 28? Of 42? Of 77? 
U. AVhat are 3 sevenths of 21? Of 70? Of 49? Of 63? 

15. What are 4 sevenths of 28? Of 35? Of 56? Of 70? 

16. What are 5 sevenths of 42? Of 63? Of 49? Of 84? 

17. A watch was bought for 21 dollars, and sold for 6 
sevenths of its cost; for how much was it sold? 

18. Jane had 35 roses, and Sarah had 4 sevenths as 
many as Jane; how many roses had Sarah? 

19. Robert walked 14 milefs in one day, and 6 sevenths 
as far the next day; how far did he walk both days? 

WRITTEN EXERCISES. 

1. Ont'Sixth is written \ ; 2 sixths^ } ; 3 sixtlis^ f ; 1 
BeoenJth^ \\ 2 seuenihs^ f , etc. 

2. Required the value of the following: 

\ of 84; J of 108; f of 216; J of 570; i of 720; f of 840; 

of 98; \ of 203; ^ of 287; f of 679; f of 896 ; f of 962. 

3« A farmer raised 5034 bushels of oats and sold } of 
the crop; how many bushels did he sell? 

4. If a locomotive runs 875 miles in a week, how fai 
did it run in f of a week? 
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LESSON VI. 
One Eighthf One AHnth, One Tenth, ete» 

yV N orauge is divided into eight equal parts; what is 1 

part called? 2 parts? 3 parts? etc. 
2. How many eighths in 1? What is one-eighth of 
anything? 
8. What is 1 eighth of 8? Of 16? Of 32? Of 56? 

4. ^Vhat are 3 eighths of 24? Of 40? Of 64? Of 72? 

5. What are 5 eighths of 48? Of 80? Of 88? Of 96? 

0. Norris caught 32 fish, and sold 4 eighths of them; 
how many of them remained? 

7. A fish-line is 24 feet long, and the pole is 6 eighths 
as long; how long is the pole? 

8. A ran 48 rods, and B ran 5 eighths as far ; how 
much further did A run than B? 

9. If an orange is divided into nine equal parts, ^hat 
is each part called? 2 parts? 3 parts? etc. 

10. How many ninths in one? What is one-ninth of 
anything? 

11. What are 2 ninths of 18? Of 36? Of 54? Of 63? 

12. >\rhat are 4 nmths of 27? Of 72? Of 45? Of 81? 

13. What are 7 ninths of 18? Of 27? Of 90? Of 99? 

14. What are 8 ninths of 9? Of 27? Of 72? Of 108? 
16. Andrew ran 27 rods, and Amos ran 3 ninths as 

far; how far did Amos run? _ 

16. If a yard of cloth cost 63 cents, how much will 6 
ninths of a yard cost? 

17. A man bought 72 sheep, and sold 5 ninths of them; 
how many did he retain? 

18. What is 1 tenth of anything? What is 1 eleventh 
jf anything? What is 1 twelfth of anji;hing? 

19. What is 1 tenth of 30? 2 tentlis of 40? 3 teutlis 
df 80? 4 tenths of 100? 

20. >Vhat is 1 eleventh of 44? 3 elevenths of 66? 7 
elevenths of 88? 8 elevenths of 99? 
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21, What is 1 twelfth of 36? 8 twelfths of 84? 5 
twelfths of 108? 7 twelfths of 144? 

22. A man having 60 cows, sold 5 tenths of them ; 
how many then remained? 

28. What will 8 elevenths of 88 yards of cloth cost, 
At 8 dollars a yard ? 

WBTTTEN JsxjmRcmmsL 

!• One-eighth is written ^ ; 2 eighths, I ; 8 eighths, f ; 1 
ninth f i ; 2 ninths, }, etc. 

2. Required the value of the following : 

jof88; fof96; f of 160; f of 176; f of 272; 
iof99; I of 108; f of 117; J of 126; f of 144. 

3. One-tenth is written ^^ ; 2 tenths, ^ ; one-eleventh, t't ; 
2 elevenths, ^ ; one-twelfth, ^ ; 2 twelfths, ^, etc. 

4. Find ^ of 480; ^ of 860; ^ of 470; ^ of 660; 
A: of 242; A o^ 204; JJ of 800. 

♦ 

LEI^ON VII. 

AT^thmetieal AfuUygis, 

TF 8 apples cost 6 cents, how many cents will 4 apples 
cost? 

Solution. — ^If 3 apples cost 6 cents, 1 apple will cost 1 third 
of 6 cents, which is 2 cents ; and 4 apples wiU cost 4 times 2 
cents, which are 8 cents. 

2. How many cents will 5 melons cost, if 4 melons 
cost 8 cents? 

3« How many cents will 6 candies cost, if 4 candies 
cost 12 cents? 

4« If 5 peaches are worth 10 cents, how many cents 
are 7 peaches worth ? 

5. How much does a farmer pay for 6 sheep, if he 
pays 30 dollars for 6 sheep? 

6« If 8 pounds of meat cost 48 cents, what will 10 
pounds of meat cost? 

7. If 7 cents buy 14 apples, how many apples will 8 
cents buy? 

5 
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8« How much must be paid for 12 books, at the rate 
of 6 books for 60 cents ? 

9« How far will a man travel in 6 days, if he travels 
20 miles in 2 days ? 

10. How much must be paid for 10 chairs, at the rate 
of 8 chairs for 42 dollars ? 

^. If some cattle eat 4 tons of hay in 2 weeks, how 
many tons wui they eat in 6 weeks? 

12. If Ella paid 3 dollars for 12 yards of cambric, how 
many yards could she buy for 8 dollars ? 

18. How far can William walk in 9 hcmrs, if he walks 
20 miles in 5 hours ? 

WRITTEN EXERCiaEa, 

1. If 3 horses cost 480 dollars, what will 4 horses cost ? 

Solution.— If 3 horses cost 480 dollars, one horse 3)480 

costs one-third of 480 dollars, which is 160 dollars ; and 160 

4 horses will cost 4 times 160 dollars, .which are 640 _4 

dollars. 640 

2. If 5 acres of land are bought for 560 dollars, how 
much would 8 acres cost at the same rate ? 

8. How much will a farmer pay for 9 cows, if he pays 
270 dollars for 6 cows ? 

4. How many pages will I read in 10 days, if I read 
240 pages in 4 days? 

5. If 7 times my number of cents equals 224 cents, 
what will 9 times my number equal? 



LESSON VIII. 

ArithineHectl Analygis, 

JTOW much will one yard of tape cost, if 1 half of a 
yard cost 5 cents? 

fck)LTJTiON. — If 1 half of a yard of tape costs 5 cents, 2 halves, 
or one yai^d, will cost 2 times 5 cents, which are 10 cents. 

2. What will one box of soap cost, if 1 third of a box 
costs 2 dollars? 
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8. If 1 fourth of a yard of cloth costs 3 dollais, how 
much will one yard cost? 

i. If 1 fifth of a melon is worth 2 cents, what is the 
whole melon worth? 

5. If 1 sixth of the price of a cow is 5 dollars, what is 
the whole price of the cow ? 

6. How far can a man walk in one day, if he w^al^ 6 
miles in 1 fourth of a day ? 

7. If 1 half of a barrel of flour costs 3 dollars, what 
will 2 barrels of flour cost? 

8. If 1 fourth of a box of raisins is worth 2 dollars, 
what cost 3 boxes of raisins ? 

9. How much will 4 kegs of wine cost, if ^ fifth of a 
keg is worth 3 dollars ? 

10. What is the cost of 10 barrels of sugar, at the rate 
of 4 dollars for 1 third of a barrel ? 

11. James bought 7 quires of paper at the rate of 4 
cents for 1 sixth of a quire ; required the cost. 

12. What is the value of 9 bushels of potatoes, at the 
rate of three dimes for 1 third of a bushel ? 

IB* How much will 1 half of 8 tons of hay cost, if 3 
tons cost 30 dollars ? 

14. If 8 yards of cloth cost 16 dollars, what will 3 
fourths of 16 yards cost? 

15. A watch cost 40 dollars, and 1 fifth of its cost is 1 
third of the oost of the chain ; what was the cost of the 
chain? 

WRITTEN EXERCISES. 

1. If 1 third of the cost of a horse is 4*5 dollars, what 
is the cost of the horse ? . 

Solution. — If 1 third of the cost of a horse is 45 ^^ 

dollars, 3 thirds, or the whole cost, is 3 times 45 dollars, 9l ■ 

which are 135 dollars. 135 

2. If 1 fourth of a car-load of grain is worth 36 doU 
lars, what is the whole car-load worth ? 

3. What must I pay for 8 acres of land, if 1 fifth of an 
acre costs 37 dollars^ 
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4. How much can a man lay up in 3 years, if he aavei 
125 dollars in i of a year ? 

5. If J of an acre of land costs 65 dollars, how much 
will 6 acres cost ? 



W 



LESSON IX. 

ArithnieHetU Analysis, 

HAT will one yard of muslin cost, if 2 thirds of a 
yard of muslin cost 10 cents ? 

Solution. — If 2 thirds of a yard of muslin cost 10 cents, I 
third of a yard will cost 1 half of 10 cents, which is 5 cents : and 
3 thirds, or 1 yard, will cost 3 times 5 cents, which arc 15 cents. 

2. What will one box of raisins cost, if 2 thirds of a 
box of raisins cost 4 dollars ? 

3. How much must I give for one load of hay, if 3 
fourths of a load cost 6 dollars? 

4. If James can walk 12 miles in 4 fifths of a day, how 
many miles can he walk in a day ? 

5. Reuben sold 4 fifths of his hens for 16 dollars ; how 
much, at this rate, would he receive for all? 

6. What will 2 pounds of starch cost, if 3 fourths of a 
pound cost 9 cents ? 

7. If 4 sixths of a barrel of flour is sold for 4 dollars, 
how much are 3 barrela worth ? 

8. How far can a boy walk in 4 days, if he can walk 
20 miles in 5 sixths of a day ? 

9. How much will 6 bushels of apples cost, if 7 eighths 
of a bushel cost 70 cents? 

10. Mary bought 7 pecks of beans, at the rate of 5 
sixths of a peck for 10 cents ; required the cost. 

11. Three-fourths of the number of books on a shelf 
are 27; how many books are there on the shelf? 

12. What must I pay for 6 turkeys, if 2 thirds of the 
price of a turkey is 8 dimes? 
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13. What must I pay for 1 half of 6 bushels of peaches, 
if 3 fourths of a bushel cost 3 dollars ? 

14cm Thomas bought 3 dozen eggs, at the rate of 6 cents 
for 3 fourths of a dozen ; how much did they cost? 

15. Four-fifths of Mary's money is 20 dollars ; what is 
her money, and what is one-half of her money ? 

WRITTEN EXERCI8E& 

!• What will 1 acrp of land cost, if 2 thirds of an acre 
cost 56 dollars? -2)56 

Solution. — If 2 thirds of an acre cost 56 dollB,TS, 1 28 
third ot an acre costs i of 56 dollars, or 28 dollars ; and _3 
3 thirds, or 1 acre, cost 3 times 28 dollars, or 84 dollars. 34 

2. How much will a horse cost, if 3 fourths of the cost 
is 102 dollars? 

3* How much grain does a farmer rai^, if 4 fifths of 
the quantity is 460 bushels ? 

4. If I of the money a man has is 480 dollars, how 
much money has he? 

5« At 126 dollars for f of an acre, how much will 6 
acres of land cost? 



LESSON X. 

Arithmetieal Analysis, 

JV/f ARY is 5 years old, which is 1 third of William's 
age; required William's Age, 

Solution.— If 5 years is 1 third of William's age, 3 thirds, 
or William's age, is 3 times 5 years, ^hich are 15 years. 

2. A pen cost 3 cents, which is- 1 half th^ cost of a 
pencil ; required the cost of the pencil. 

3. A walked 6 miles, which is 1 fourth of the distance 
he rode ; how far did he ride ? 

4. A sheep cost 5 dollars, which is 1 sixth of the cost 
of a cow ; required the cost of the cow. , 

5« Fanny has 5 plums, which is 1 third as many as 
Bailie has; how many plums has Sallie? 
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6« Moses has 8 cows, and this is 1 fourth of Mason's 
number ; how many cows has Mason ? 
?• Three is 1 fourth of what number ? 

Solution. — If 3 is 1 fourth of some number, 4 fourths, or 
that number, is 4 times 3, which are 12. 

8. 4 is 1 half of what number ? 5 is 1 third of what 
number ? 6 is 1 fourth of what number ? 

9. 7 is 1 half of what number ? 8 is 1 fifth of wnat 
number ? 6 is 1 seventh of what number ? 

10. 9 is 1 third of what number ? 10 is 1 fourth of 
what number? 

!!• 7 is 1 sixth of what number? 11 is 1 eighth of 
what number ? 5 is 1 tenth of what number ? 12 is 1 
ninth of what number ? 

WRITTEN EXERCISES, 

!• 24 is J of what number ? 86 is ^ of what number ? 
48 is \ of what number ? 

2. 56 is ^ of what number ? 48 is J^ of what number ? 
50 is J of what number ? 

8. A farmer owns 75 acres of land, which is ^ as much 
as his neighbor owns ; how much does his neighbor own ? 



LESSON XI. 

JPRANK has 10 cents, which is 2 thirds as many as 

Fanny has; how many haa Fanny? 

Solution.— If 2 thirds of Fanny's number is 10 cents, 1 
third of her number is 1 half of 10 cents, which is 5 cents, and 
3 thirds, or Fanny's number, is 3 times 5 cents, which are 15 
eents. 

. 2. A pole is 8 feet long, which is 2 thirds of the length 

of the line ; required the length of the liiie. 

8. A boy has 12 chestnuts, which is 3 fourths of what 
he gave away ; how many did he give away ? 

4-« Peter sold a cow for 20 dollars, which is 2 fifths of 
what an ox cost ; required the cost of the ox. 



PBIMABY ABITHMETIO. 71 

5« Edwin lost 9 marbles, which is 8 fourths of what 
he had at first; how many had he at first? 

6. Ten is 2 thirds of what number ? 

Soi UTION. — If 2 thirds of some number is 10, 1 third of that 
number is 1 half of 10, which is 5, and 3 thirds, or the number, 
aie 3 times 5, or 15. 

7. 6 is 2 thirds of what number ? 8 is 2 fourths of 
what number? 

8. 9 is 8 fourths of what number ? 10 is 2 fifths of 
what number? 

9. 12 is 3 fifths of what number ? 14 is 2 thirds of 
what number? 

10. 16 is 4 sixths of what number ? 18 is 6 seventl^ 
of what number ? 

11. 24 is 6 eighths of what number? 28 is 7 ninths 
of what number ? 

12. 80 is 8 fourths of what number ? 85 is 5 sevenths 
of what number ? 

18* 40 is 4 sixths of what number ? 60 is 5 eighths 
of what number ? 

14« A slate cost 14 cents, which is 2 sixths of the cost 
of an arithmetic ; what did the arithmetic cost ? 

15« Daniel found 20 marbles, which is 2 thirds of 
Henry's number; how many has Henry? 

16. A man sold a cow for 24 dollars, which is 4 fifths 
of what he paid for her ; what did he lose ? 

WRITTEN EXERCISES. 

1. 60 is } of what number ? 75 is } of what number f 

2. 84 is f of what number ? 90 is ( of what number? 
8« A man sold a yoke of oxen for 120 dollars, which 

is j^ of their cost ; what was their cost ? 

4. A farmer sold 450 bushels of wheat, which is f of 
wnat he raised ; how much did he raise ? 

5. A man lost in business 5760 dollars, which was | 
of his fortune; what was his fortune? 
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LESSON XII. 

Meduoing Nuntbera to JP^tieHona, 

TTO W many thirds are there in 2 ? 

Solution. — In one there are 3 thirds, and in 2 there are 8 
times 3 thirds, which are 6 thirds. Therefore, etc. 

2. How many thirds are there in 4 ? In 5 ? In 6 ? 

8« How many halves are there in 3 ? In 4 ? In 8 ? 

4« How many fourths are there in 2 ? In 3 ? In 5 ? 

5* How many fifths are there in 5 ? In 7 ? In 9 ? 

6* How many sixths are there in 1 ? In 2? In 4? In 5? 

7* How many sevenths are there in 1 ? In 3 ? In 5 ? 
In 6? In 8? 

8« How many eighths are there in 1 ? In 2 ? In 4 7 
In 7? In 9? In 10? 

9, How many ninths are thore in2? In 3? In 4? 
In 6? In 10? In 8? 

10* How many thirds are there in 3 and 2 thirds ? 

11. How many thirds are there in 4 and 2 thirds ? 

12* How many fourths in 2 and 8 fourths ? In 3 and 
2 fourths ? In 4 and 3 fourths ? 

18« How many sixths in 1 and 4 sixths ? In 8 and 2 
sixths ? In 4 and 4 sixths ? 

14. How many fifths in 8 and 2 fifths ? In 2 and 8 
fifths? In 5 and 4 fifths? 

15* How many eighths in 2 and 5 eighths ? In 5 and 
7 eighths ? In 6 and 8 eighths ? 

16* How many sevenths in 1 and 2 sevenths ? In 2 
and 3 sevenths?. In 4 and 5 sevenths? 

WRITTEN EXERCISES, 

!• How many eighths in 17J ? 171 

SoLiTTiON. — To reduce 17i to eighths, we multiply the _8 
17 by 8 and add the 3 to the product, and we have ^|*. ^f* 

2. How many fourths in 12f ? In 16^? In 25f? 
n. How many fifths in IBf ? In 18J ? In 21} ? 

4. How many sixths in 15{ ? In 17} ? In 24} ? 

5. How many sevenths in 13} ? In 20| ? In 26} ? 
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LESSON XIII. 
Reducing FracHona to Xumbera, 

XTOW many whole apples in 6 halves of an apple? 

Solution. — In one there are 2 halves, and in 6 halves there 
are as many ones as 2 is contained times in 6, which are 3. 
Therefore in 6 halves of an apple there are 3 apples. 

2. How many whole apples in 4 halves of an apple ? 
In 8 halves of an apple ? 

8. How many oranges in 6 thirds of an orange ? In 
9 thirds of an orange ? 

4« How many Jemons in 8 fourths of a lemon? In 12 
fourths of a lemon ? 

5* How many peaches in 10 fifths of a peach ? In 20 
fifths of a peach ? 

6. How many pounds in 14 sevenths of a pound ? In 
28 sevenths of a pound ? 

7. How many quarts in 18 sixths of a quart ? In 24 
sixths of a quart? 

8. How many dollars in 16 eighths of a dollar? In 82 
eighths of a dollar ? 

9* How many cents in 20 tenths of a cent? In 50 
tenths of a cent? 

10* If 2 peaches cost 6 fifths of a cent, how many fifths 
of a cent will 1 peach cost? 

11* If 1 peach cost 3 fifths of a cent, how many fifths 
of a cent will 4 peaches cost? 

12* If 2 oranges cost 6 fourths of a cent, how many 
cents will 4 oranges cost? 

IZ. How many cents will 5 lemons cost, if 8 lemons 
cost 9 fifths of a cent ? 

14. What will be the cost of 6 pounds of sugar, if 5 
pounds are worth 10 sixths of a dollar? 

WRITTSN EXERCI8ES. 

1* How many ones in ^ ? 

Solution.— To reduce ^ to ones, we divide 24 by ^)^ , 
5^ and have 4f . 4} 

2. How many ones in^? In^? In^? 
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H. How many ones in J^ ? In ^ ? In ^ ? 
i. How many ones in^? In^? In^? 
5« How many ones in ^ ? In 14^? In ^ ? 



LESSON XIV. 

Barta of lumbers that Give Miooed KumberB, 

-^Ij^AT is i Of 6 ? 

Solution.— One-third of 1 is i, and | of 5 is 5 times J, 01 j. 

Note.— After the pupil is familiar with the solution, he may be 
taught to say : One-third of 5 is five-thirds. 

2. What is i of 4? J of 7? i of 8? i of 6? J of 7? 

8. What is i of 6? J of 3? i of 7? i of 4? ^ of 4? 

4. What are I of 5? I of 4? f of 6? } of 8? f of 8? 

6. What are f of 2? f of 3? ^ of 6? | of 2? f of 6? 

6. What is J of 11 ? 

Solution. — | of 11 is 3, with 2 remaining ; and \ of the 2 ii 
} ; hence | of 11 is 3f . 

7. What is J of 10? i of 14? i of 8? i of 6? 

8. What is i of 10? i of 11? i of 9? J of 12? 

9. What is i of 9? ^ of 12? i of 21? i of 15? 

10. What is i of 23? i of 14? ^ of 16? i of 22? 

11. What are} of 7? 

Solution. — One-third of 7 is i, and | of 7 are 2 times }, or 
^, which equals 4f . 

12. What are | of 8? f of 6? } of 7? f of 8? f of 9? 

13. Whataref oflO? fof 12? Jof5? Jofl2? fofG? 

14. Whatare^ofQ? fof 10? fof 11? fof 10? tofl2? 

WRITTEN EXERCISES, 

1. What is i of 75? 

Solution. — Dividing 75 by 4, we find J of 75 is 4)75. 
18, with 3 remaining ; and i of 3 is I ; hence i of iga 

75 is 181. 

2. What is \ of 83? ^ of 87? | of 86 ? J of 105? 

8. What is J of 207? \ of 305? J of 503? ^ of 1804? 
4. Required f of 76; f of 170; J of 180; J of 703. 

6. Required f of 82; f of 210; J of 230; fj of 303. 

Note.— In the 4th and 5th set of problems, multiply first by the 
numerator ol Uie fraction and then divide by the denominator. 
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SECTION V. 

FUNDAMENTAL OPERATIONS. 
LESSON I. 

NUMERATION AND NOTATION. 

nPHE CHARACTERS used in writing numbers are called 
figures. 
S. The METHOD of expressing numbers by figures is as 
follows : 

1. A figure standing alone expresses ones, or units. 

2. A figure in the second place ai the left expresses tens. 

3. A figure in the third place expresses hundreds ; in 
the fourth place, thousands; in the fifth placCf ten- 
thousands, etc. 

3. The following little table shows the names of the 
first twelve places: 

numeration table. 



i 

Names, log 



OQ 



o 



l§3 111 III I • 



i.p-i C-LS Qi.^ e2'* 

jsfl:::: 3^3 flf^o gg-u 

Bh« We-iS Khh BHh3 

555 356 57 3 264 

*^ m^ m, 

Places, i^i 55-5 555 -dV^ 

Periods. 4th. 8d. 2d. 1st 
4, The first three places are called units period. Thus, 

the 264 expresses two hundred and sixty-four units. 
5« The second three places are called thousands period. 

Thus, the 573 expresses five hundred and seventy -ihreB 

l^OUSANDS. 
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6, The third three places are called miUums period. 

The fourth three places are called billions period. 

Note.— The teacher will explain this until it is clearly under- 
stood. No written explanation can make it as clear to the learner 
' as can the living teacner. 

MENTAL EXERCISES. 

I. The pupil will give the name of each of the follow- 
ing places : 

1. First. 4. Fourth. 7. Seventh. 

2. Third. 5. Sixth. 8. Eighth. 

3. Second. 6. Fifth. 9. Ninth. 

2» The pupil will give the number of the place of each 
of the following : 

1* Units. 4. Thousands. 7* Ten-thousands. 

2* Tens. 5. Millions. 8. Ten-millions. 

3* Hundreds. 6. Billions. 9* Hundred-thousands. 

7, NuMEBATiON is the art of reading numbers. We 
can read numbers by the following rule: 

Rule. — I. Begin at the right Jiand, and separcUe the 
numerical expression into .periods of three figures each. 

II. Then begin at the left hand, and read each period 
as if it stood alone, giving the name of ea^ch period eocoept 

the last, 

NoTK.— The teacher will explain this to the pupils, instead of 
requiring them to commit and recite it. 

WRITTEN EXERCISES. 

1, Write and read 4356508. 

Solution. — We separate the expression into opebatioit. 
periods of three figures each. The third period ^ oc« -^^ 
is 4 mmUm, the second period is 356 thousand, *,«>o,ow 
the first period is 508 ; and the number is read 4 million, 856 
thousand, 508. 

Bead the following: 

28406 

85294 

268750 

8, Notation is the art of writing numbers. We can 
write numbers by the following rule : 



2. 


2567 


5. 


3. 


4635 


6. 


4. 


7284 


7. 



8. 884652 

9. 2567584 
10. 46785632 



) 
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Rule. — I. Begin cU the left handj and ivrite the hundreds, 
tenSf and units of each period in their proper order, 
II. When there are va>cant places fill them with ciphers. 

WRITTEN EXERCISES. 

1. Write the number five thousand three hundred and 
gix. 

Solution.— We write the 5 thoasand in the opebation. 
4th place, the 3 handred in the third place, a 5 20Q 

cipher in the 2d place, and the six nnits in the 
first place. 

• Write the following numbers : 



1* One handred and six. 
2* Four hundred and ten. 

3. Five hundred and forty. 

4. One thousand six hun- 
dred and fifty-eight. 

5. Six thousand four hun- 
dred and eighty-five. 

6. Si2 thousand and eighty- 
five. 



7. Seven thoasand and six- 
ty-four. 

8. Forty-seven thoasand six 
handred and fifty. 

9* One hundred and fifty 
thousand and six 

10. One million, four han- 
dred and five thoasand, six 
hundred and eight. 



Note.— The teacher will drill the pupil In such exercises until he 
can read and write numbers readily. Do not expect to complete 
everything at first. 60 on with the next subjects, and return to this 
every few days, or combine it with the following topics. 



LESSON II. 
ADDITION. 



'T'HE finding of the sum of two or more numbers is 

called ADDITION. 

S. The symbol + is the sign of addition, and is called 

plus. The symbol = is read equals. Thus 4 -|- 5 = 9 is 

read " 4 plus 5 equals 9." 

Note.— The symbol 9 means dollars. We explain it here in order 
to use it in some of the following problems. 

CASE I. 

3. To add when the sum of no column exceeds nine imiU 
of thai cohufwn. 
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1. Find the sum of 24, 32, and 41. 

SoLiTTiON. — ^We write the numbers so that 
units are under units, and tens under tens; 
draw a line beneath, and begin at the right to 
add. 4 and 2 are G and I are 7 ; we write the 
7 in units place ; 2 and 3 are 5 and 4 are 9 : we 
write the 9 in tens place, and we have 97. 



OPERATION. 

41 
32 

24 

97 



WRITTEN 

Find the sum of 

2. 30, 23, and 24. 

3. 21, 22, and 35. 

4. 34, 21, and 43. 

6. 121, 202, and 543. 

6. 153, 214, and 312. 

7. 610, 156, and 213. 
8i 432, 234, and 321. 
9. 216, 501, and 172. 



EXERCI8ESL 



10. 413, 212, and 164. 

11. 731, 146, and 102. 

12. 182, 503, and 304. 

13. 1632, 4153, and 1202. 

14. 1412, 1231, and 4325. 

15. 2715, 4130, and 3054. 

16. 1212, 31402, 30321, 

17032, and 20031. 



MENTAL EXERCISES, 

1. If I see 7 birds on one tree, and 6 birds on another 
tree, how many birds do I see ? 

Solution. — If I see 7 birds on one tree, and 6 birds on an- 
other tree, I see 7 birds plus 6 birds, which are 13 birds. 

2. I found 9 eggs in one nest, and 12 eggs in another 
nest ; how many eggs did I find in both nests ? 

3. Mamie has a bouquet of 8 roses, and Susie has one 
of 10 roses ; how many roses are there in both ? 

4. If there are 13 boys and 12 girls in school, how 
many scholars are there in the school ? 

5. I saw 14 crows on a tree, and 13 crows under a 
tree; how many crows did I see in all? 

6. Begin at 2 and add by 2's as far as 24. Begin at 1 
and add by 2's as far as 25. 

7. Begin at 3 and add by 3*8 to 30. Begin at 1 a_d 
add by 3's to 31. Begin at 2 and add by 3's to 32. 

8. What is the value of 7 + 3-f-4? Of 8 + 4 + 5? Of 
6 + 7 + 6? Of5 + 6 + 8? Of 6 + 7 + 8? Of 7 + 8 + 9? 
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WRITTEN EXERCISJ^, 

!• A man gave his son $405 and his daughter $573 ; 
how much did he give to both? 

2« William takes 532 steps in going to school, and 
Henry takes 456 steps ; how many steps do both take ? 

3. A horse cost $215, a pair of oxen $160, and a cow 
$24; what did they all cost? 

4. A farmer raised 3160 bushels of wheat, 507 busheli 
of oats, and 2322 bushels of corn ; how many bushels cf 
grain did he raise ? 

5« A man saved $2135 one year, $1502 the next year, 
and $5061 the third year; how much did he save in 
three years? 

CASE II. 

4. To add when the sum of a column exceeds nine units 

jof thai column. 

1. What is the sum of 48, 27, and 93? 

Solution. — We write the numbers with units 
under units, and tens under tens ; draw a line 
beneath, and begin at the right to add. 8 and 
7 are 15 and 3 are 18 ; we write the 8 and add 
the 1 to the next column : 1 and 4 are 5, and 2 
are 7, and 9 are 16 ; we write the 16 ; hence the 
sum is 168. 



OPEBATION. 

93 
27 

48 

168 



NoTE.--The teacher can explain the reason for "carrying" when 
the pupil is old enough to understand it. 



WRITTEN EXERCISES, 



2. Add 35, 42, and 67. 
8. Add 28, 43, and 54. 

4. Add 36, 75, and 45. 

5. Add 29, 32, and 54. 

6. Add 56, 73, and 48. 

7. Add 65, 39, and 75. 



8. Add 135, 372, and 460. 

9. Add 346, 542, and 708. 

10. Add 209, 843, and 325. 

11. Add 725, 634, and 580. 

12. Add 576, 305, and 617. 

13. Add 813, 794, and 241. 



(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


927 


745 


242 


318 


224 


703 


835 


312 


715 


619 


846 


681 


212 


764 


343 


230 


715 


185 


180 


123 


525 


541 


2CK 


^V^ 
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(20) 


(21) 


(22) 


(28) 


(24) 


(25) 


361 


712 


876 


25 


.2028 


5607 


204 


172 


91 


386 


5634 


4073 


328 


845 


127 


42 


2040 


6430 


606 


819 


50 


407 


4907 


785 


284 


271 


123 


63 


2151 


35 


(26) 


(27) 


(28) 


(29) 


(30) 


(81) 


4215 


2051 


5136 


1072 


6072 


7121 


7563 


3627 


1527 


39p5 


1523 


2018 


3142 


4135 


. 380 


273 


4141 


662 


2565 


2740 


215 


1512 


203 


43 


3013 


3165 


61 


46 


3725 


5607 


(32) 


(83) 


(84) 


(85) 


(3G) 


(87) 


7050 


1721 


6132 


8180 


4172 


4666 


2708 


1465 


674 


309 


6136 


8333 


6632 


324 


26 


6700 


66 


6406 


8305 


660 


3758 


459 


130 


257 


415 


78 


8103 


3651 


6915 


48 



MENTAL EXERCISES. 

1« If there are 6 boys on one seat, 7 boys on another 

seat, and 5 boys on another seat, how many boys are 

there in all ? 

Solution. — In all there are 6 boys plus 7 boys, which are 13 
boys plus 5 boys, which are 18 boys. Therefore, etc. 

2. If I catch 5 fish one day, 6 the next day, and 7 the 
next day, how many fish do I catch in the three days ? 

8* In one nest there are 7 eggs, in another 5 eggs, and 
in another 8 eggs ; how many eggs in the three nests ? 

4. If I have 10 cents, and my mother gives me 8 cents, 
and my father gives me 6 cents, how many cents shall I 
then have ? 

5. A girl paid 12 cents for a slate, 6 cents for a pencil- 
holder, and 5 cents for candies; how much did she spend 
for all ? 

6. Begin at 4 and add by 4's as far as 32. Begin at 1 
and add by 4's as far as 33. Begin at 2 and add by 4'i 

MS far as 84. Begin at 8 and add by 4'8 as far as 35. 
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7* Begin at 5 and add by 5's as far as 80. Begin at 1 
and add by 5'b as far as 31. Begin at 2 and add by 5'8 
as far as 32. Begin at 3 and at 4 and add by 5's as far 
as 33 and 34. 

WRITTEN EXERCISES, 

1* Mary's doll cost ^ cents, and a little cradle for it 
ooBt 135 cents ; how much did both cost? 

Solution.— If Mary's doll cost 85 c^ts, and opbbatiow. 
h little cradle cost 135 cents, they both cost the 85 

snm of 85 cents and 135 cents, which is 220 135 

cents. 220 

2. WOlie had 355 cents in his money-box, and his 
grandmother gave him 187 cents; how many cents had 
he then? 

8. James took 758 steps in going to school, and Jennie 
took 847 steps ; how many steps did they both take ? 

4« In Fannie*s mother's garden there are 38 roses, 47 
pinks, and 28 lilies ; how many flowers are there in the 
garden ? 

5« Sallie spelled 75 words one week, 64 the next week, 
and 82 the next week ; how many words did Sallie spell 
in the three weeks? 

6. Harry's top cost 35 cents, his whip cost 48 cents, 
his ball 75 cents, and his bat 24 cents ; what was the cost 
of them all ? 

7. A farmer sold 586 eggs one year, 2308 the next 
year, and 4765 the following year ; how many eggs did 
he sell in the three years? 

8. Sarah wrote thirty-eight words one week, seventy- 
five the next week, and ninety-six the third week ; how 
many words did she write in all ? 

9. I had eighty cents in my money-bank ; my father 
put in ninety-five cents and my mother put in eighty- 
seven cents; how much was then in the bank? 

10. A farmer raised three hundred and five bushelr of 
mheat, seven hundred and forty-seven bushels of Gom 

6 
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mnd eight hundred and seventy-eight bushels of rye ; 
many bushels of grain did he raise ? 



how 



LESSON III. 



BUBTRACnOir. 



'pHE finding of the .difference of two numbers is called 

SUBTRACTION. 

2* The number we subtract is called the Subtrahend. 
The number we subtract from is called the MiwueTid. 
The result is called the Difference or Remainder, 

8« The symbol — is the sign of Aubtraction, and is 
called minvs. Thus 8 — 6 = 2 is read " 8 minus 6 
equals 2.".^ 

CASE I. 

4. 7b whiraxi when no term of the svhirahend is great'* 
ihan the corresponding term of the minuend, 
1. Subtract 2A from 58. 



SoLirnoN.— We write the 24 under the 58, 
draw a line beneath, and begin at the right to 
subtract. 4 units from 8 units leave 4 units ; 2 
tens from 5 tens leave 3 tens. The difference 
is 34. 



Oi^XSATION. 

58 
24 

34 



WRITTEN EXERCISES. 



Subtract 



2. 374 from 786. 

5. 425 from 967. 
4. 2107 from 8428. 

6. 3056 from 4277. 



6. 405 from 607. 

7. 328 from 548. 

8. 3072 from 7285. 

9. 4208 from 6529. 



(10) 
872 
161 

8769 
8257 



(11) 
725 

413 

(17) 
4876 
2142 



(12) 

857 

654 

(18) 
8275 
8251 



(18) 
907 
205 

(19) 
8799 
2542 



(14) 
840 
320 

(20) 
8591 
7230 



(15) 
876 
345 

(21) 
5857 
1234 
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(M) 


(23) 


(24) 


(25) 


(26) 


253786 


472589 


87695 


56728 . 


98785 


213123 


212423 


23542 


21306 


21342 



(27) (28) (29) (80) (81) 

373967 873972 72587 95837 89976 
212961 132421 51234 51321 32742 

MENTAL EXERCISES, 

!• If I had 12 apples, and gave 8 of them away, how 
many apples remained ? 

Solution. — If I had 12 apples and gave 8 of them away, 
there remained 12 apples minus 8 apples, which are 4 apples. 
Therefore, etc. 

2* Susan had 13 pins in a cushion, and took out 7 ; 
how many pins remained ? 

8« There were 16 words given out in the spelling class, 
and 7 were misspelled ; how many were spelled correctly? 

4* There were 28 leaves in Ellen^s book, and a dog tore 
out 10 leaves ; how many leaves remained in the book ? 

5. If you cut off 12 feet of a kite-string 23 feet long, 
how many feet of the string will remain? 

6« A boy had 20 marbles, and in playing lost all of 
them but 5; how many did he lose? 

7* Peter picked 21 peaches for his mother, and his 
brother took 8 of them; how many remained for his 
mother? 

8« There were 25 robins in a cherry-tree, I shot 6, 
and the rest flew away; how many flew away? 

9. Begin at 20 and count backward by 2's to nothing. 
Begin at 21 and count backward by 2's to 1. 

10. Begin at 21 and count backward by 3's to nothing. 
Begin at 22 and count backward by 3's to 1. Begin at 
23 and count backward by 3's to 2. 

11. What is the value of 12—7? Of 18 — 8? Of 20 
— 12? Of21 — 11? Of24 — 12? Of26 — 13? Of6 + 8 
—7? Of 8 + 9 — 10? 



i 
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12. What is the value of 8 + 7 — 6? Of 4-1-9— 5f 
Of 9-1-4 — 6? Of 8-1-7 — 12? Of 10 -h 11 — 12 ? Of 
12 -f- 11 — 10? 

WRITTEN EXERCISES, 

1. If there are 48 boys and 36 girls in a school, how 
many more boys are there in the school than girls? 

Solution. — There are as many more boys than 48 

sills as the dittcreuce between 48 and 36, which 36 

u 12. Therefore, etc. X2 

2. My father had 258 acres of land and sold 36 acres ; 
now many acres of land remained ? 

3* From four thousand seven hundred and ninety-five 
subtract two thousand four hundred and forty-three. 

4« What is the difference between eight thousand and 
eighty-eight and five thousand and seventy-four? 

5. A man carted 3047 bricks from a pile containing 
8707 ; how many bricks remained ? 

6. What is the difierence between twelve thousand 
seven hundred and forty-six and five thousand and 
twenty-five ? 

« • Mary cried because she couldn't tell how many she 
must add to 1325 to make 5748 ; can you tell ? 

8, Sarah had saved four hundred and seventy-five 
cents, and spent two hundred and fifty-two cents ; how 
much had she remaining? 

9. A farmer raised one thousand eight hundred and 
fifty-eight bushels of com, and sold five hundred and 
thirty-five bushels; how many bushels remained? 

CASE n. 
S. To svhtract when a term of the svhtrahend is greater 
than the corresponding term of the minuend, 

1. Subtract 28 from 52. 

SoLUTroN.— We write 28 under 52, draw a OPEBATIOIT. 
line beneath, and begin at the right to sub- 52 

tract. We cannot subtract 8 from 2; so we 28 

borrow 1 ten from the 5 tens, leaving 4 tens, ^ 

And add it to the 2 units, making 12 units; 8 ** 
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nnitB from 12 anits leave 4 units ; 2 tens from 4 tens leave 2 
tens; hence the remainder is 24. 

NOTS.— With the youngest pupils it may be merelv shown that 
we add ten to the upper term, and then add one to the next lower 
term, without explaining the reason. 

WRITTEN EXERCISES, 



(2) 


(8) 


(*) 


(5) 


(«) 


(7) 


63 


42 


54 


51 


73 


65 


25 


27 


26 


24 


86 


28 



(8) 
83 

27 


(9) 
86 
38 


(10) 

77 
49 


(11) 
82 
28 


(12) 
58 
29 


(18) 
75 

27 


(1*) 
87 
39 


(15) 

85 
18 


(16) 

76 
67 


(17) 

90 
28 


(18) 

52 
25 


(19) 

63 
36 


(20) 

342 

218 


(21) 
763 
428 


(22) 

854 
136 


(23) 

981 
245 


(24) 

350 
246 


(26) 

736 

428 


(26) 

463 
146 


(27) 

734 
382 


(28) 

528 
293 


(29) 

742 

391 


(80) 

585 
129 


(81) 
482 
127 


(82) 

425 

281 


(83) 

624 
251 


(84) 

735 
143 


(85) 

824 
136 


(86) 

721 
258 


(87) 

456 
183 


(88) 

567 
382 


(89) 

724 

258 


(40) 

812 
365 


(41) 

713 

298 


(4?) 
812 
481 


(48) 

732 

458 


(44) 

721 
253 


(45) 

405 
283 


(46) 

713 

265 


(47) 

854 
689 


(48) 

302 
135 


(49) 

620 
154 



(60) 


(51) 


(52) 


(58) 


(54) 


(56) 


4236 


6874 


6528 


8257 


4167 


6458 


ms 


1236 


8184 


1821 


3725 


1828 
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(66) 


(57) 


(68) 


(59) 


(60) 


(61) 


41365 


71624 


82571 


02051 


85601 


40701 


28134 


29131 


47138 


61)423 


76543 


20630 



(62) 

45060 
12345 



(63) 

62500 
13287 



(64) 
47000 
12345 



(66) 

28000 
12379 



(66) (67) 

50000 100000 
14625 1 



MENTAL EXERCISES, 

1. If there are 20 crows on a tree, and 12 fly away, 
how many crows are left? 

2« A hunter saw 22 rabbits, and shot 8 of them ; how 
many escaped ? 

3. Eva culled 18 roses, and gave Floy 12 of them ; how 
many did Eva retain? 

4. A boy had 6 apples, and picked 8 more, and then 
gave his brother 10 apples ; how many apples had he then ? 

6. A. boy had 10 cents, and found 12 cents, and then 
spent 11 cents ; how many cents had he then ? 

6. Harry had 20 peaches, gave his sister 8 of them, and 
ate 6 ; how many peaches had he then ? 

7. Begin at 24 and count backward by 4*8 to naught; 
begin at 25 and count backward by 4's to 1 ; begin at 26 
and count backward by 4's to 2. 

8* Begin at 30 and count backward by 5's to naught ; 
from 31 to 1 ; from 32 to 2; from 33 to 3 ; from 34 to 4. 

9. What is the value of 6 + 3—4? Of7 + 4 — 5? Of 
8-I-5--7? Of5-fl2--8? Of7-f9 — 6? 

10, Whati8thevalueof7— 4-f 3? Of8— 5 + 4? Of9 
— 2 + 7? Ofl2— 8 + 10? Of20— 8 + 10? Of8 + 12— 6? 

WRITTEN EXERCISES, 

!• A drover bought 235 horses, and sold 162 of them ; 
how many horses remained unsold? 

Solution. — If a drover bought 235 horses, 
and sold 162 of them, there remained the dif- 
ference between 235 horses and 162 horses, 
which we find by subtracting is 73 horses. 



OPEBjLTIOV 

235 
162 

n 
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2* My brother had 245 little chickens, and some minki 
killed 58 of them; how many chickens remained? 

3. Mary went a-nutting and gathered 150 chestnuts, 
and gave her little brother 75 of them ; how m^ny had 
she then ? 

4. My kite was 438 feet in the air, and fell 174 feet ; 
bow high was it then? 

5. Father's new house cost 5750 dolUrs, and he sold it 
for 585 dollars less than it cost ; how much did he receive 
for it ? 

0« Emma's brother teased her because she couldn't 
tell how many to add to 346 to make 500; can you tell? 

7* One morning in going to school I took 672 steps ; 
how many more should I have to take to make 1000? 

8« A boy went to a store and bought a knife for 75 
cents, and gave the storekeeper a dollar bill (100 cents) 
to pay for it ; how much change did he receive ? 

9« Sarah bought a work-box for 275 cents, and gave 
the storekeeper a 5-doIlar bill (500 cents) to pay for it; 
how much change should she receive? 



LESSON IV. 
MULTIPLICATION. 

'T'HE finding of the product of two numbers is called 

MULTIPLICATION. 

S* The number we multiply is called the MtdtipHeand. 
The number we multiply by is called the MuUipHer, 
Tlie result is called the Product, 

3. The symbol X is the sign of multiplication, and is 
read multiplied by, or timen. Thus, 8X4 = 82, is read 
" 8 multiplied by 4 equals 32." 

CASE L 

4* To multiply when the multiplier doee not 
twetve. 
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1. Multiply 682 by 3. 

Solution. — 3 times 2 are 6 ; we write the 6 OPSitATioir. 
nnder the 2 ; 3 times 8 are 24 ; we write the 4 gg2 

ander the 8 and add the 2 to the next product ; 3 

3 times 6 are 18 and 2 are 20; we write the ^rr^ 

20: the product is 2046. ^^^ 

NoTB.— The teacher may explain the reason for '* carryinff," and 
also hare the pupils explain when they are old enough to do so. 

WRITTEN EXERCISBa, 

(2) (8) (4) (6) (6) (7) 
54 76 43 56 86 72 

-L -?. JL -A -A _L 

(8) (9) (10) (11) (12) (13) 
85 76 94 38 60 48 

A _?. _A JL _?. 12. 

(14) (15) (16) (17) (18) (19) 

50 72 86 80 74 90 
11 9 8 12 12 12 



(20) (21) (22) (23) (24) (26) 

234 436 573 682 904 805 
3 4 5 6 7 8 



(2<^) 


(27) 


(28) 


(29) 


(30) 


(81) 


728 


835 


908 


736 


637 


798 


6 


7 


9 


9 


7 


5 


(32) 


(33) 


(34) 


(36) 


(36) 


(37) 


970 


708 


426 


654 


208 


456 


8 


9 


11 


10 


12 


12 



MENTAL EXERCISES. 

1. At 5 dollars a day, how much will a man earn in 6 

days? 

Solution. — If a man earns 5 dollars in I day, in 6 days h* 
will earn 6 times 5 dollars, or 30 dollars. Therefore, etc 

2. What will 7 yards of cloth cost, at 3 dollars a yard? 

3. WTiat will 5 pairs of boots cost, at 8 dollars a pair? 

4. If there are 10 trees in one row, how many trees are 
Ihere m 8 rows ? 
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5. If a boy works 11 , examples each day, how many 
examples will he work in 5 days ? 

6. There are 12 inches in one foot ; how many inches 
are there in 10 feet ? 

7* There are 7 days in one week ; how many days are 
there in 12 weeks ? 

8. If John spends 11 cents a week, how much will he 
spend in 10 weeks ? 

9. A newsboy earns 12 cents a day ; how much will 
he earn in 11 days? 

10. If a ship sails 12 miles an hour, how far will it 
sail in 12 hours? 

WRITTEN EXERCISES, 

!• If one yard of muslin costs 25 cents, how much 
will 7 yards cost? 

OPSBATION. 

Solution. — If one yard of muslin costs 25 25 

cents, 7 yards will cost 7 times 25 cents, which 7 

are 175 cents. 175 

2. If a boy writes 28 words in a day, how many words 
will he write in 5 days ? 

3« If a train of cars runs 32 miles an hour, how far 
will it run in 6 hours ? 

4. How many marbles will 8 boys have, if each boy 
has 15 marbles ? 

5« If Mary can count 75 a minute, how many can she 
count in 10 minutes ? 

6. If there are 86 printed lines on the page of a book, 
how many printed lines are there in 11 such pages ? 

7. How much must a man pay for 9 loads of hay, 
worth 24 dollars a load? 

8. There are 5280 feet in a mile ; how many feet are 
there in 12 miles 7 

CASE n. 

5. lb muUiply when the muUipHer is greater tham 



90 PSIMABT ASITHMBTIO. 

1. Multiply 65 by 86. 

Solution. — 6 times 5 are 30 ; we write the oPKBATioir. 

and carry the 3 to the next product : 6 times 6 65 

are 36, and 3 are 39 ; we write the 39 ; 3 times 5 3^ 

are 15 ; we write the 5 under the 3 and cany ~^o 

the 1 to the next product : 3 times 6 are 18, and « gg 

1 are 19: we write the 19: adding, we have — ^ 

2340. 2340. 

NoTB.— Teach the pupil how to do the work flzst; when he is old 
enough show him the reason for the method. 

WHITTBN EIXERCI8E8. 

(2) (8) (4) (6) (6) (7) 

85 46 66 65 75 60 

23 24 82 §4 ^ ^ 

(8) (9) (10) (11) (12) (18) 

76 43 64 38 a5 78 

42 38 75 43 76 67 

(li) (15) (16) (17) (18) (19) 

845 468 547 708 825 756 

23 43 85 46 _64 68 

/22) (28) (24) (25) 

725 809 728 560 

74 86 67 _m 

(28) (29) (80) (81) 

2057 8508 7069 4185 

54 63 87 64 



(20) 

725 
45 


(21) 

817 
65 


(26) 

2356 
35 


(27) 

4216 
43 


(82) 

345 
123 


(88) 

372 
345 



(84) (85) (86) (87) 

2184 4725 2057 8608 
416 826 354 436 



MENTAL EXERCISES. 

1. How many are 10 times 2? 20 times 2? 80 times 8? 
40 times 4? 50 times 5? 

2. What two numbers multiplied together make 12? 
18? 20? 24? 86? 40? 42? 48? 50? 60? 64? 

3. How many words will 12 boys spell, if each bpf 
spells 11 wordft? 
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4« In 1 dime there are 10 cents ; how many cents are 
there in 11 dimes ? 

5« If a man builds 9 rods of wall in a day, how many 
rods will he build in 12 days ? 

6« If 12 units make a dozen, how many units are there 
in 12 dozen ? 

7* How much more is 12 times 3, than 11 times 2, 
increased by 3? 

8« How many are 2 times 6, plus 6? 8 times 4, plus 4? 
4 times 5, plus 5 ? 6 times 7, plus 7 ? 

9. How many are 2 times 3, plus 4? 8 times 4, plus 5? 
4 times 5, plus 6? 5 times 6, plus 7? 

WRITTEN EXERCISES. 

1* If a boat sails 126 miles a day, how far will it sail 
in 25 days? 

OPBSATIOSr. 

Solution. — If a boat sails 126 miles in one 25 

day, in 25 days it will sail 25 times 126 miles, -—-: 

which are 3150 miles. ^ 

252 

3150 

2. If a locomotive runs 75 miles a day, how far will it 
run in 14 days ? 

8. A man bought a farm containing 24 acres, for 250 
dollars an acre ; how much did it cost ? 

4« How many trees in a peach orchard, if there are 
22 rows of trees, and 46 trees in each row ? 

5. If a farmer raises 85 bushels of wheat on 1 acre 
how many bushels can he raise on 45 acres ? 

6« A cattle-dealer bought 125 horses, at the rate of 
150 dollars apiece ; how much did they cost him ? 

1. There are 5760 grains in one pound Troy; how 
many grains in 245 pounds Troy? 

CASE ni. 
O* To muUiply when one or both terms contain cvphen. 

I. ^Multiply 587 by 204. 
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Suggestion.— We first nmltiply by 4, ob- 
tfiining 2148; we then pass over the naught 
ftnd multiply by 2, placing the right-hand fig- 
are of the product directly under the 2. Add- 
ing, we have 109548. 

WRITTEN EXERCISES, 

Multiply 



OPERATION. 
537 
204 

2148 
1074 



109548 



Multiply 

2. 367 by 805. 

3. 628 by 403. 

4. 709 by 406. 
6. 596 by 3071 

6. 854 by 508.. 

7. 4325 by 3004. 

14. Multiply 4600 by 340. 



8. 2306 by 2005. 

9. 5762 by 4006. 

10. 3867 by 6054. 

11. 7205 by 3506. 

12. 8096 by 4008. 
18. 7084 by 6007. 



SUQGESTION.—We first multiply 46 by 34, 
and obtain the product 1564 ; we then annex 
the threa ciphers to this product, and we have 
1564000. 



OPEBATIOV. 

4600 
340 

184 
138 



1564000 



Multiply 

15. 4500 by 240. 

le. 8600 by 650. 

17. 7200 by 380. 

18. 8500 by 4200. 

19. 6510 by 7300. 



Multiply 

20. 4700 by 3500. 

21. 3060 by 2050. 

22. 7000 by 3050. 

23. 7080 by 8000. 

24. 30600 by 60700. 



LESSON V. 

I>ivision, 

npHE finding of the quotient of two numbers is called 

DIVISION. 

3. The number we divide is called the Dividend, The 
number we divide by is called the Divisor, The result is 
called the Quotient. 

3. The symbol ->- is the sign of division, and is read 
divided by. Thus, 8-i-4 = 2 is read "8 divided by 4 
equals 2," i 
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CAfiE I. 

4. To divide by the method of Short Division, 
1. Divide 324 by 6. 

Solution. — 6 is contained in 32, 5 times and opeeation. 
2 remaining ; we write tlie 5 under 32 ; 6 is con- 6)324 
tained in 24, 4 times ; we write the 4 under the ^ 

4. The quotient is 54. ^ ' 

Note.— 1. The teacher may explain the reason for carrying the re- 
mainder to the next term, and have the pupils explain it when they 
are able to do so. 

2. A final remainder may be set off by itself, at the right of the 
quotient. 

WRITTEN EXERCISES. 



(2) 
2)828 


(8) 
2)573 


(*) 
2)756 


(5) 
81460 


(«) 
3)524 


(7) 
8)678 


(8) 
8)535 


(») 
8)795 


(10) 
8)468 


(11) 
4)852 


(12) 
4)704 


(18) 
4)586 


(14) 
5)651 


(15) 
6)848 


(16) 
6)780 


(17) 

5)875 


(18) 

5)735 


(19) 
6)944 


(20) 
6)858 


(21) 
6)786 


(22) 
6)669 


(28) 
6)853 


(24) 
6)786 


(25) 
6)6854 


(26) 
7)854 


(27) 
7)952 


(28) 
7)998 


(29) 
7)784 


(80) 
7)847 


(81) 
7)9807 


(82) 
8)433 


(88) 
8)447 


(84) 
8)736 


(86) 
8)4568 


(86) 
8)5672 


(87) 
8)6465 


(88) 
9)702 


(80) 

9)585 


(*0) 
9)850 


(41) 
9)3672 


(42) 
9)4624 


(48) 
9)7264 



MENTAL EXERCISES, 

1. James sold 9 birds at 8 dollars each ; how much did 
he receive for them? 

2. Fifty dollars was paid for sheep, at the rate of 5 
dollars apiece; how many sheep did it buy? 

3* How many trees are there in 10 rows, if there aro 
12 trees in each row? 
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4« There are 120 trees in an orchard, and 10 trees in 
each row ; what is the number of rows ? 

5« A fly has 6 legs and 2 wings; how many legs and 
wings have 12 flies ? 

6« If 80 books are arranged in piles of 8 books each* 
how many piles will there be ? 

7* Bead the proper numbers in place of (?). 

24+8 = ? 36 + 10 = ? 48 + 6 = ? 

14—8 = ? 36 — 10 = ? 48 — 6 = ? 

3X8 = ? 9X 4 = ? 12X4 = ? 

24-!-8 = ? 36-*- 9 = ? 48-»-4 = ? 

WRITTEN EXBBCI8E8, 

1. How long will it take a steamboat to sail 256 miles, 
at the rate of 8 miles an hour? 

OPERATIOSr. 

SoLTTTiON. — It will take as many hours as 8 8)256 
is contained times in 256, which are 32. '^^ 

2. How many barrels of coal oil will 676 dollars buy, 
at the rate of 8 dollars a barrel ? 

8« How many yards of cloth can a tailor buy for 456 
dollars, at the rate of 4 dollars a yard? 

4t. How many pigs can a farmer buy for 238 dollars, 
at the rate of 7 dollars apiece ? 

5. How long would it take a boy to walk 476 miles, at 
the rate of 4 miles an hour ? 

6* If a boy writes 5 words a minute, how many min- 
utes would it take him to write 465 words? 

7. There are 7 days in one week ; how many days are 
there in 560 weeks? 

S« There are 12 inches in one foot; now many feet are 
there in 1728 inches ? 

CASE n. 

5. To divide by ths method of LoTig Division when IkB 
divisor is small, 
1. Divide 744 by S. 
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Solution.— 3 is contained in 7,2 times; 2 
times 3 are 6; 6 from 7 leaves 1; bring down 
the 4, and we have 14 ; 3 is contained in 14, 4 
times; 4 times 3 are 12; 12 from 14 leaves 2; 
bring down the 4, and we have 24 : 3 is con- 
tained in 24, 8 times; 8 times 3 are 24; sub- 
tracting, nothing remains. The quotient is 
248. 



OPBBATIOlf. 

3)744(248 
6 

14 

12. 

24 

24 



NoTS.— When pupils are sufficientlv advanced the reason fbr the 
method may be explained. What they need to know first is the 
method. 

WRITTEN EXERCISEa, 



(2) 
2)36(18 
2 


(8) 

8)75(25 
6 


(*) 
4)104(26 
8 


(5) 
5)125(25 
10 


(8) 
6)156(26 
12 


16 
16 


15 
15 


24 
24 


25 
25 


36 
36 


(7) 
4)96( 


(8) 
5)95( 


(0) 
6)144( 


(10) 
7)168( 


(11) 
8)192( 


(12) 
8)567( 


(18) 
8)462( 


(14) 
4)576( 


(15) 
4)764( 


(18) 
5)860( 


(17) 
5)975( 


(18) 
5)1070( 


(19) 
6)936( 


(20) 
6)876( 


(21) 
7)784( 


(22) 
7)826{ 


(28) 
7)595( 


(24) 
7)1043( 


(25) 
8)952( 


(26) 
8(1224( 


(27) 
8)1376( 


(28) 
8)1792( 


(29) 
9)1035( 


(30) 
9)1242( 


(81) 
9)2043( 


(82) 
10)2560( 


(88) 
10)3640( 


(34) 
11)2348( 


(35) 
12)2784( 


(86) 
12)6540( 



CASE II. 

O* To divide by the method of Long Division when ih§ 
divisor exceeds twelve. 

1. Divide 455 by 13. 

Solution. — 13 is contained in 45, 3 times ; 3 
times 13 are 39; 39 subtracted from 45 leaves 
6 ; bringing down the 5 we have 65 ; 13 is con- 
tflkined in &, 5 times ; 5 times 13 are 65 : sub- 
tracting, nothing remains. The quotient is 35. 



OPEBATION. 

13)455(35 
39 

65 
65 
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Notes.— 1. The teacher will call the pnpiVs attention to the ikot tbal 
there are four operations: Ist, divide; 2a, muUiply; 8d, auMrael; 4Ui, 
bring down. 

2. If, when we multiply, the product is greater than the partial div- 
idend, the quotient term is too large, and must be diminished. 

3. When a remainder is equal to or greater than the diyisor, the 
quotient term is too small, and must be increased. 

4. A final remainder may be set off by itself, or it may be written 
over the divisor and annexed to the quotient. 

6. Some teachers have the pupils form a table of the products of the 
Aivisor multiplied by each of the first nine numbers, before beginnimc 
to divide ;• but it is of doubtM propriety. 

Divide 

2. 353 by 11. 
8. 766 by 12. 
4. 364 by 13. 

6. 476 by 14. 
8. 765 by 15. 

7. 864 by 16. 

8. 792 by 17. 

9. 514 by 18. 

10. 684 by 19. 

11. 760 by 20. 

12. 3780 by 21. 

Note.— The teacher will explain how to proceed when there tat Vn 
In the quotient 

MENTAL EXERCISES, 

1. How many settees will seat 80 boys, if there are 10 
boys on each settee ? 

2. A boy has 84 marbles; how many groups of 12 
marbles can he make out of them? 

8. How many are 12 plus 6, divided by 6 ? 25 phis 6, 
divided by 5? 40 plus 8, divided by 8? 42 plus 7, divided 

by 7? 

4. How many are 16 and 4, divided by 4? 18 and 6, 
divided by 6? 35 and 6, divided by 5? 48 and 8, divided 
by 8? 

5. How many are 40 minus 4, divided by 4? 50 minus 
5, divided by 5 ? 60 minus 6, divided by 6 T 77 minus 7, 
divided by 7 ? 



18. 


2622 by 23. 


14. 


5760 by 24. 


15. 


4925 by 25. 


16. 


5460 by 26. 


17. 


7317 by 27. 


18. 


5941 by 29. 


19. 


6330 by 33. 


20. 


8670 by 34. 


21. 


6184 by 36. 


22. 


4368 by 42. 


23. 


8568 by 56. 
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6. How many are 6 times 4, divided by 4? 6 times 8, 
divided by 8 ? 6 times 8, divide4 by 4? 9 times 8, divided 
by 6? 

WRITTEN EXERCISES, 

!• How many cows can a farmer buy for 1560 dollars, 

at 24 dollars apiece ? 

Solution. — He can buy as many cows as opiekation". 
124 is contained times in $1560, which are 65. 24)1560(65 

2. At 14 dollars a ton, how many tons of hay can you 
buy for 98 dollars ? 

3* In one pound there are 16 ounces ; how many pounds 
ftre there in 192 ounces ? 

4. In one bushel there are 82 quarts; now many 
bushels are there in 384 quarts? 

5. If a train of oa rs run 36 miles an hour, how long 
will it take to run r20 miles ? 

6. The diameter of the earth is nearly 8000 miles ; how 
long would it take a boy to walk this distance, if ha 
walked 32 miles a day? 

CASE IV. 

7* To divide wheiru the divisor is larger than in the pM» 
vious examples. 



WRITTEN 

Divide 

1. 1960 by 56. 

2. 2944 by 64. 
8. 3240 by 72. 
4. 5092 by 76. 
6. 7055 by 83. 

6. 26274 by 87. 

7. 37674 by 91. 

8. 47785 by 95. 

9. 26814 by 123. 

10. 49500 by 132. 

11. 71288 by 142. 

12. 87884 by 154. 



EXERCISES, 

13. 4125 by 165. 

14. 14742 by 234. 
16. 42900 by 325. 

16. 166170 by 382. 

17. 149454 by 437. 

18. 267168 by 528. 

19. 293208 by 643. 

20. 230776 by 728. 

21. 439530 by 805. 

22. 724284 by 1023. 

23. 1490616 by 1236. 

24. 4218916 by 2054. 
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is. The distance around the world is nearly 26000 
miles ; how long would .it take to sail around it, if th« 
ship sailed 125 miles a day? 

CASK V. * 

^ 8« To divide when there are ciphers on the right of th$ 

divisor, 

1. Divide 2786 by 500. 

SoiiUTiON. — ^We cut off the two ciphers of operation. 

BOO, and the two terms 86, and divide 27 by 5; 5100)27'86 

we have a quotient of 5 and 2 remaining ; we (jioftfl 
write the 2 and annex the 86 to it, aiid have 

286 for the entire remainder. of 5f Jf 

Note.— When the divisor, with ciphers cut off, is greater than IS, 
fre divide by the method of long division. 



Divide 
2. 146 by 50. 
8. 286 by 60. 
4. 578 by 70. 
6. 840 by 80. 

6. 1050 by 400. 

7. 5672 by 600. 

8. 8790 by 700. 
». 12357 by 8C0. 



Divide 

10. 5234 by 150. 

11. 7328 by 160. 

12. 3759 by 220. 
la. 48756 by 240.. 
14. 28732 by 2500. 
16. 43256 by 3200. 

16. 64530 by 4500. 

17. 310240 by 1220O. 



PRACTICAL PROBLEMa, 

1. There are 16 ounces in one pound; how many 
pounds in 3584 ounces? 

2. In one bushel there are 32 quarts ; how many bushels 
in 7840 quarts ? 

3. A man gave 1876 dollars for cows worth 26 dollars 
each ; how many did he buy ? 

4. A horse-dealer received $19,500 for a lot of hoisea 
•old at $150 each ; how many horses did he sell f 



■"-*i%=i-*--"*— ^- 
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SECTION VI. 

DENOMINATE NUMBEK8. 
INTRODUCTION. 

Suffffestiona to the Teacher, 

Fl teaching Denominate Numbers, the teacher should haye the 
actuai measures to iilustrate the subject. Every school should be 
supplied with them; when they are not in school, the teacher can 
procure them at a trifling expense. In some books we find pictures 
of the measures; but the measures themselves are so much better than 
their pictures, to give the true idea, that we have omitted pictures 
Ia this work. 

Money.— Under the title of Money, show the pupil the cent, doUcur, 
ka^f-doUar, quarter-doUar, etc. Have also a specimen of the English 
penny, the/ranc, the reichsmark, etc. 

Weight.— The pupils should be shown the different weights, — ^the 
pennyweight, the ounce, the pound Troy; also the ounce and pound 
Avoirdupois. Have them notice these weights in the store, etc. 

Length.— Oive them definite ideas of all the measures of Length. 
Mark on the board the inch, the foot, the yard ; have a yard-stick 
divided into feet and inches; have the length of a rod marked on the 
wall or the floor : show them how far a mile is, a ha^ mile, etc. 

Surface. — Mark on the board a square inch, square foot, square yard, 
etc. ; measure out-doors a square rod; show them the size of an acre; 
give them the number of acres in some field, etc. 

Volume. — Show them a cubic inch, cubic foot; draw them on the 
board, and also a cubic yard; make a cord of vfood out of litUe sHckg 
4 inches long, and then show them a cord foot. 

Liquid Measure. — Have tin measures of a gill, a pirU, a qvxirt, and 
a gallon. Show them barrels and hogsheads at a store. 

Dry Measure.— Have measures of a pint and quart, and have 
Ihom call at the grocer's or some other store and look at a peck and 
a bushel measure. 

Time and Circular Measures.— Time will be very readily under- 
stood, and needs no special explanation. In Circular Measure draw 
a circle, divide it into quadrants, degrees, and minutes, etc. Show that 
inese are parts of the circumference, and that they differ in size in 
different circles, etc. 

A drill of this kind under measures will give pupils definite ideas 
of what they are committing, and will make these tables interesting 
and thus easily retained. They will be no longer a list of abstract 
names, as they were at first to many of us, but actual things with 
definite meanings. 
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LESSON I. 
Measures of Money, 

pL Denominate Number is a concrete number in 
which the unit is a measure; as 4 feet f 5 pounds, 
3. A Measure is a unit by which quantity of magni- 
tude is expressed in numbers ; as yard, pounds etc. 

3. Denominate numbers are of eight kinds: Value, 
Weight, Length, Surface, Volume, Capacity, Time, and 
Angles or Arcs. 

UNITED STATES MONEY. 

4. Money is the measure of the value of things. It 
is of two kinds, coin and paper money, 

5. The legal money of the United States is called 
Untied States Money. 

TABLE. 

10 mills (m.) . equal 1 cent, . . . . cf. - 

10 cents . . "1 dime, . . . . d. 

10 dimes . . "1 dollar, . . . $. 

10 dollars . . "1 eagle, , , , E, 

100 cents = 1 dollar; 25 cents = U dollar; 20 cents = J^ dollar; 
50 cents = \i dollar ; 75 cents = % dollar ; 12 J^ cents =» H dollar. 

MENTAL EXERCISES. 

1. If there are 10 cents in one dime, how many cents 
are there in 2 dimes ? In 3 dimes ? 

2. How many mills in 5 cents? In 6 cents? In 8 cents? 
In 12 cents ? 

3. How many cents in 8 dimes ? In 7 dimes ? In 2 dol- 
lars ? In 5 dollars ? 

4. How many dimes in 40 cents ? 

Solution. — In 10 cents there is 1 dime, and in 40 cents there 
are as many dimes as 10 is contained times in 40, which are 4. 
Therefore, etc. 

&• How many dimes in 60 cents? In 70 cents? In 90 

cents ? 

6. How many dollars in 50 dimes? In 70 dimes? In 100 
oeiUs? InSOOcenti? 



PRIMARY ARITHMETIC. 101 

7. How many engles in 30 dollars? In 50 dollars? In 
80 dollars? In200dim'es? 

WRITTEN EXERCISES. 

6. Eagles and dollars are read as a number of dollai*a, 
Dimes and cents are read as a number of cents. 

7. The dollar is indicated by the symbol $. Dollars 
and cents are separated by a point. Thus, $30.45 mean# 

36 dollars and 45 cents. 

Note.— ^Yhen the cents are less than ten, we put a cipher between 
the point and the number of <!euts. 

1. Write and read $28.75. 

, Solution. — This inroad 28 doljars and 75 cents. 



2. $12.50. 

3. $14.65. 
4* ^^oO.J^, 



8. S85.06}. 

0. $13G.08j-V 
10. $576,375. 



6. $40.50. 

6. $65.62^. 

7. $75.37J. 

11. Write seven dollars and thirty-live cents. 

12. Write twenty-four dollars and forty -seven cents. 

13. Write 284 dollars and 75 cents. 

14. Write 375 dollars, 6 cents, and 5 mills. 

ENGLISH, OR STERLING MONEY. 

8. English, or Sterling Money, is the legal cur- 
rency of England. 

TABLE. 

♦ 4 farthings (far.) equal 1 penny, . . . ci. 

12 pence ..." 1 shilling, . . . «. 

20 shillings . . " 1 pound or sovereign, £. 

21 shillings . . " 1 guinea, . . . g. 

Note.— The Pound or Sovereign is worth $i.8665. A Florin is worth 
2 shillings, and a Croim is worth 5 shilllugs. 

MENTAL EXERCISES. 

1. How many farthings in 2 pence? In 4 pence? In 6 
pence ? In 8 pence ? 

2. How many pence in 8 farthings ? In 20 farthings ? 
In 3 shillings ? In 6 shillings ? 

3* How many shillings in 2 pounds ? In 5 pounds ? In 
Si pence ? In 60 pence ? 
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WRITTEN EXERCISES, 

1. How many farthings in 7 pence and 2 farthings? 

OPEBATIOK 

d. far. 
Solution. — In one penny there are 4 farthings, 7 2 
and in 7 pence there are 7 times 4 farthings, or _4 
28 farthings; and 28 farthings plus 2 farthings 28 
equal 30 farthings. 2 

30 

2. How many farthings in 15 d. and 3 far. ? 

3. How many pence in 13 s. and 8 d. ? 

4« How many pence in £8 14 s. and 10 d.? 

5« How many shillings and pence'in 567 pence ? 

Solution. — There are 12 pence in one shilling, opera.tioV« 

and in 567 pence there are as many shillings as 12 )567 
12 is contained times in 567, which are 47 shil- 47_3 ^ 

lings, and 3 pence remaining. 

6« How many shillings and pence in 385 pence? 

?• How many pence and farthings in 1075 farthings? 

8. How many pounds and shillings in 1785 shillings? 

0. How many pounds, shillings' and pence in 1150 d.? 

Notes.— The monev of Canada is the same as that of the United 
States. The unit of German monev is the mark (Reichsmark), and is 
worth about 23i cents. The unit of French money is the Jremc, worth 
19^ cents. * 

LESSON II. ^ 

Meaauret of Weight, 

"PLEASURES OF Weight are used to find how heavy 
a body is. There are three kinds: Troy Weighty 
Apothecaries' Weighty and Avoirdupois Weight, 

TROY WEIGHT. 

2. Trot Weight is used in weighing gold, silver, 
jewels, etc. 

TABLE. 

24 grains (gr,) . . equal 1 pennyweight, . pwk 
20 pennyweights . '' 1 ounce, . • ml 
12 ounces . • '^ 1 pound, « • Ai 
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MENTAL EXEBOISES. 

!• How many grains in 2 pwt.? In 4 pwt.? In 8 pwt.? 
In 5 pwt. ? 

2. How many pwt. in 3 oz.? In 5 oz. ? In 4 oz.? In 48 
^.? In72gr.? 

3. How many ounces in 3 pounds ? In 5 poun^ ? In 
40 pwt.? In 60 pwt.? 

4« How many pounds in 24 ounces? In 60 ounces! 
In 84 ounces ? In 96 oz. ? 

WRITTEN EXERCISER 

1. How many grains in 8 pwt. and 12 gr.f 

2. How many pennyweights in 17 oz. and 14 pwtf 
%• How many ounces in 16 lb. and 13 oz. ? 

4. How miiny pwt. and grains in 275 grain* ? 

5. How many ounces and pwt. in 54 pwt. 7 
6* How many pwt. in 5 lb. 6 oz. and 10 pwt. ? 

APOTHECARIES' WEIGHT. 

3. Apothecaries' Weight is used in prescribing imd 
mixing dry medicines. 

TABLE. 

20 grains [gr,) , . . equal 1 scruple, . B. 

8 scmples ... ''1 dram, . g. 

8 drams . . • "1 ounce, . 5- 

12 ounces * • . "1 pound, . 1^. 

MENTAL EXERCISES, 

!• How many gr. in 3 scruples? In 6 scrupleB? In 1 
dram ? In 2 drams ? 

2* How many scruples in 4 drams ? In 7 drams ? In 
40 grains ? In 80 grains ? 

3. How many drams in 5 ounces ? In 12 ounces ? In 
12 scruples ? In 36 scruples ? 

4* How many ounces in 3 pounds? In 7 pounds? Id 
40 drams ? In 88 drams ? 

6. How many poimds in 36 ounces? In 60 ounees? 
In 96 drams? 
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WRITTEN EXERCISES. 

1. How many grains in 7 9 and 18 gr.? 

2* How many scruples in 15 3 19 ? 

3* How many ounces in 16 ft) 11 ^ ? 

4* How many scruples and grains in 277 gr. ? 

5« How many drams and ounces in 310 5 ? 

6. How many pounds, ounces and drams in 3003 f 

AVOIRDUPOIS WEIGHT. 

4. Avoirdupois Weight is used in weighing every* 
thing except jewels and the precious metals. 

TABLE. 

16 ounces . equal 1 pound, . . . Jb. 

100 pounds . " 1 hundredweight, . CfwL 

20 hundredweight " 1 ton, . . . . T. 
Note.— A qwxrter means one-fourth of a hundredweight. 

MENTAL EXERCISES, 

1. How many ounces in 3 pounds? In 5 lb.? In 7 lb.? 

2. How many pounds in a quarter of flour? How many 
pounds in " half a hundred " of salt? 

8. How many pounds in 32 ounces? In 80 ounces? 
4. How many hundredweight in 4 T.? In6T.? In 300 lb.? 

WRITTEN EXERCISES, 

!• How many ounces in 10 lb. 15 oz. ? 
2* How many pounds in 16 cwt. 75 lb. ? 
8. How many hundredweight in 9 T. 17 cwt. ? 
4« How many pounds and hundredweight in 7241b.? 
|{« How'many lb., oz. and cwt. in 1703 oz. ? 

♦ 

LESSON III. 

Measures of JEattension* 

TVTEASXIRES op Extension are used to find ihe 
lengthy durjajce^ and volume of bodies. 

3. Measures of Extension are of three kinds : Lo/ng 
Mtamre, SurfcLce Measure^ and Cubic Measure, 
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LONG MEASURE. 
3. Long Measure is used for the general purpose of 
measuring length aiid distances. 

TABLE. 

12 inches (m.) . . . equal 1 foot, . . ft. 

3 feet "1 yard, . . yd, 

5} yards, or 16} feet, . " 1 rod, • . rd, 

320 rods ''1 mile, . . nU, 

Note.— In measuring Umd and roads we use a chains 4 rods loug^ 
divided into 100 links. In measuring goods sold by the yard, we 
divide the yard into halves, quarters, eighths, etc. 

MENTAL EXERCISES, 

!• How many inches in 3 feet? In 5 feet? In 8 feet? 
In 2 yards ? 

2. How many feet in 4 yards ? In 12 yards ? In 2 rods? 
In 48 inches? 

3. How many yards in 2 rods? In 4 rods? In 7 rods? 
In 36 feet? 

4. Draw an inch on the board; draw a foot; draw a 
yard Mark off in the school-room the length of a rod. 

WRITTEN EXERCISES, 

1. How many inches in 9 ft. 6 in. ? 

2. How many feet in 4 rd. 5 yd. ? 

3* How many yards in 2 miles and 120 rods? 
4* How many feet and inches in 125 in. ? 

5. How many yards in 72 in. ? In 156 in.? 
^. How many miles and rods in 644 rd. ? 

SURFACE MEASURE. 
4. Surface or Square Measure is used in measuring 
mirfaces; as land, boards, papering, plastering, etc. 

TABLE. 

144 square inches (sq. in,) equal 1 square foot, . sq.ft, 
9 square feet ... "1 square yard, . 9q, yd, 
80J square yards ... "1 perch or sq. rod, P. 

160 perches "1 acre, . . . . -<4. 

640 acres '* 1 square mile^ « so^. 
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Note.— In measuring the azea of land, we have 10,000 sqtuffe linki 
«« 1 square chain, 10 square chains = 1 acre, 640 acres = 1 squmi 

MENTAL EXERCISES. 

1. Mark off a square inch on the blackboard. 

2. Mark off a square foot on the blackboard. 

8. Mark off a square yard on the blackboard. Divide 
it into square feet. 

4. How many feet in the length of each aide of a 
square yard ? Show how many square feet in a square 
rard. 

6« Divide a square foot into square inches. How 
many square inches in a square foot? ^ 

WRITTEN EXBRCISMS, 

1. How many square inches in 5 square feet? 

2. How many square feet in 12 square yards? 
8« How many square yards in 8 square rods? 

4. In 108 square feet how many square yards? 

5. How many square feet in 1728 square inches? 

6. How many acres in 960 square rods? 

CUBIC MEASURE. 

5. Cubic or Solid Measure is used in measuring 
things which have length, breadth, and tluckness. 

TABLE. 

1728 cubic inches {cu, in.) equal 1 cubic foot, . cu.ft. 

27 cubic feet .... ** 1 cubic yaord, . cu. yd. 

16 cubic feet .... •* 1 cord foot, . cJL 
8 cord feet, or } « ^ ., ^ ^ , 

128 cubic feet \ ' ' 1 cord of wood, cd. 

Note.— Let the teacher take special pains In explaining this table 
to the pupils. Show them a cubic inch ; draw a cubic foot and ft 
cubic yard on the board. Make a cord of wood out of little sticks, 
etc. Snow also how the contents equal the products of the three 

dixuensions. 

1. How many cubic feet in 8 cu. yd. ? Cubic yards in 
640 ou. ft. ? 

2* How many cubic feet in 6 cords ? How many oovd 
I^t h) 12 cords ? 
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LESSON IV. 

Mecuuret of Cflfpaofty. 

\TEASURES OP Capacity are used to find the quai^ 
tity of fluids and many dry substances. 
3. Measures of Capacity are of two kinds: Liquid 
Measure and Dry Measure. 

LIQUID MEASURE. 

3. Liquid Measube is used in measuring nearly all 
kinds of liquids. 

TABLE. 

4 gills [gi.) > . . . equal 1 pint, marked pU 

2 pints " 1 quart, " ^. 

4 quarts "1 gallon, " ffdL 

81} gallons "1 barrel, " bar. 

63 gallons " 1 hogshead, " hhd. 

MENTAL EXERCISES, 

1. How many gills in 6 pints? In 8 pints ? In 3 quarts? 
In 1 gallon? 

2. How many pints in 12 quarts ? In 2 gallons ? In 44 
gills ? In 3 gallons ? 

8. How many quarts in 6 gallons? In 10 gallons? In 
120 pints? In 40 gills? 

4« How many gallons in 2 barrels ? In 2 hhd. ? In 48 
quarts? 

WRITTEN EXERCISES. 

1. How many pints in 17 qt. 1 pt.? 

2. How many quarts in 33 gal. 3 qt. ? 

8* How many gallons in 21 hhd. 20 gal. ? 

4. How many gal. in 120 pt. ? Hhd. in 275 qt.? 

DRY MEASURE. 
4. Dby Measure is used in measuring dry substances, 
grain, fruit, salt, coal, etc. 

TABLE. 

2 pints [pi,) .... equal 1 quart, marked gf. 

8 quarts " 1 peck, '' pk. 

4 pecks ^' 1 bushel, ^ ink 
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MENTAL EXERCI8BSL 

1. How many pints in 5 quarte? In 9 quarts? In 1 
peck 7 In 1 bushel ? 

2* How many quarts in 3 pecks ? In 7 pecks ? In 3 
bushels ? In 24 pints ? ^ 

3. How many pecks in 5 bushels? In 10 bushels? In 
24 quarts ? In 80 pints ? 

4. How many bushels in 12 pecks ? In 32 quarts ? In 
64 pints ? In 64 quarts ? 

5* How many pints in a peck ? How many pints in a 
bushel? How many quarts in a bushel? 

WRITTEN EXERCISES. 

1. How many pints in 17 qt. 1 pt. ? 
2« How many quarts in 1 bu. 3 pk. 5 qt.? 
8« How many pecks in 55 quarts? 
4. How many bushels in 120 pints ? 



LESSON V. 
MEASURES OF TIME AND CIRCLES. 

Meawurea of Time* 

nniME Measubjb is used for measuring time or duri^ 
tion. 

TABLE. 

60 seconds {tec,) . . . equal 1 minute, . . . m. 

60 minutes ** 1 hour, .... A. 

24 hours "1 day, .... da. 

7 days "1 week, .... trifc. 

365 days, or ... ) ., , 

12 calendar months ]' ^ <^<^°^°° ^^^' " «^- 

100 years : "1 century, . . . C 

WRITTEN EXERCISES. 

1. How many seconds in 2 minutes ? In 3 minutes ? 
In 4 minutes? 

2. How many minutes in 2 hours? In 3 hours? In 4 
hoars? 
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8. How many hours in 2 days? In 3 days? In 4 days? 

4« How many days in 5 wk. 3 da. ? In 6 wk. 5 da. ? In 
8 common years? 

5« How many days in 144 hours ? In 216 hours ? How 
many days and hours in 300 hours ? 

Tho year is divided into 4 seasons — apringt summer, au- 
tumnf and mtiter — each consisting of three months. From the 
following table the pupil may learn the name of each month, 
the number of days in each, and the months belonging to each 
season. 

No. OP Month. Names. Days. 

C 3d month, March, 31. 

Spring. -< 4th month, April, 30. 

(.5th month, May, 81. 

r 6th month, June, 80. 

Summer. -| 7th month, July, 81. 

(. 8th month, August, 81. 

C 9th month, September, 80. 

Autumn. -| 10th month, October, 31. 

(^ 11th month, November, 30. 

C 12th month, December, 31. 
Winter. -< Ist month, January, 31. 

(^ 2d month, February, 28, in leap year 29. 

The number of days in each month may be easily remembered 
by means of the following stanza : 

Thirty days hath September, 
April June, and November ; 
All the rest have thirty-one 
Excepting February alone, 



^pi 

All the rest have thirty-one, 
Excepting February alone, 
To which we twenty-eight assi^, 



Till leap year gives it twenty-mne. 

CIRCULAR MEASURE. 

8. Circular Measure is used to measure arcs of 
circles, angles, etc. 

TABLE. 

60 seconds ('''') . . . equal 1 minute, . . • ^ 

60 minutes .... "1 degree, . • . • 

30 degrees .... "1 sign, • . . fll 

12 signs, or 860 degrees " 1 circle, • • • G 
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WRITTEN EXERCISES, 

1. How many seconds in 4 minutes? In S''? In 21' f 
In 8^ 36^^ ? 
2« How many minutes in 240 seconds ? How many 

minutes and seconds in 500 seconds ? 

3. How many minutes in 5 degrees? In 5° 24^^? In 
16° 36^ ? 

4. How many degrees in 360 minutes ? How many 
degrees and minutes in 650 minutes? 

MISCELLANEOUS TABLES. 



COUNTING. 

12 things = 1 dozen. 
12 dozen = 1 gross. 
12 gross = 1 great gross. 
20 things = 1 score. 



TABLE OF PAPER. 

24 sheets = 1 quire. 

20 quires = 1 ream. 

480 sheets = 1 ream. 



SIZES OF BOOKS. 

A sheet folded in 2 leaves makes a fotio size. 



A sheet folded in 4 leaves 
A sheet folded in 8 leaves 

A sheet folded in 12 leaves 

A sheet folded in 18 leaves 
A sheet folded in 24 leaves 



a quartOt or 4^o, size. 

an octavo, or SvOf siae. 

iduodeeimOf or 
XlfSvMy size. 

an 18mo size. 

a S4ino size. 



MENTAL EXERCISES, 

1. How many things in 5 dozen ? In 6 dozen ? How 
many dozen in 2 gross ? In 5 gross ? 

2. How many dozen in 60 things? In 72 things ? How 
many gross in 48 dozen ? In 96 dozen ? 

3. How many years in 3 score? Years in "3 score and 
10 " ? Dozen in a great gross ? 

WRITTEN EXERCISES, 

1. How many pencils in a gross ? Pens in a great gross? 

S. How many sheets in 4 quires ? In 3 quires and 10 
sheets ? Quires in 120 sheets ? In 4J reams ? 

8. How many sheets in 4 reams? Quires in 6} reams! 
Sheets in 3 reams and 4 quires ? 
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THE ROMAN NOTATION. 
^HE Roman Method of notation employs seven capital 
letters to represent numbers. 

Letters: 1, V, X, L, C, D, M. 

Values: 1, 5, 10, 50, 100, 500, 1000. 

2. Bepeating a letter repeats its value. 

Thus, II represents 2; XX, 20; CCC, 300, etc. 

3* When a letter is placed after one of greater value, 
the sum of their vjilues is the number represented. 

Thus, VI represents 6; XV, 16; LX, 60; CXX, 120. 

4. When a letter is placed before one of greater value, 
the difference of their values is the number represented. 

Thus. IV represents 4; IX, 9; XL, 40; XC, 90. 



TABLE OF ROMAK NOTATION. 



I . . , 


One. 


XXX. 


Thirty. 


n . . , 


Two. 


XT. . 


Forty. 


ni . . , 


Three. 


L ' . 


. Fifty. 


IV . . , 


Four. 


LX . 


Sixty. 


V . . . 


Five. 


LXX . 


Seventy. 


VI . . . 


Six. 


XC . . 


Ninety. 


Vli . . , 


Seven. 


C . . 


One hundred. 


vin. . . . 


Eight. 


CO . . 


Two hundred. 


IX. . , 


Nme. 


D . . 


Five hundred. 


X . . . 


Ten. 


DC . . 


Six hundred. 


XT . 


Eleven. 


DCCCC . 


Nine hundred. 


XTV. . 


Fourteen. 


M 


Oue thousand. 


XV . . 


Fifteen. 


MM . 


Two thousand. 


XIX. 


Nuieteen. 


MCLX 


1160. 


XX . . 


Twenty;. 


mdcccl: 


5XVIII, 1878. 



EXERCISES. 

Bead the following numbers: 

1. XLL 2. XXIV. 8. LVn. 4. XCIX. 5. CXXIV. 
6. CCLV. 7. MDXCVI. 

Express the following numbers by the Roman method: 

!• Sixteen. 2. Twenty-seven. 3. Forty-nine. 4. Sixty 
eight. 5. Eighty-four. 6. Two hundred and forty-five. 
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MULTIPLICATION TABLE. 



Once 


2 times 


3 times 


4 times 


1 is 1 


1 are 2 


1 are 3 


1 are 4 


2 « 2 


2 « 4 


2 " 6 


2 " 8 


3 «* 3 


3 « 6 


3^9 


3 " 12 


• 4 " 4 


4 " 8 


4 " 12 


4 « 16 


5 «* 5 


5 " 10 


5 " 15 


5 « 20 


6 " 6 


6 " 12 


6 " 18 


6 " 24 


7 « 7 


7 " 14 


7 " 21 


7 " 28 


8 " 8 


8 " 16 


8 " 24 


8 " 32 


9 « 9 


9 " 18 


9 " 27 


9 "36 


10 " 10 


10 " 20 


10 " 30 


10 « 40 


11 " 11 


11 " 22 


11 " 33 


11 « 44 


12 " 12 


12 " 24 


12 " 36 


12 « 48 


5 times 


6 times 


7 times 


8 times 


1 are 5 


1 are 6 


1 are 7 


1 are 8 


2 " 10 


2 »' 12 


2 " 14 


2 " 16 


3 " 15 


3 " 18 


3 " 21 


3 " 24 


4 « 20 


4 " 24 


4 " 28 


4 " 32 


5 «* 25 


5 " 30 


5 " 35 


6 " 40 


6 " 30 


6 " 36 


6 " 42 


6 " 48 


7 " 35 


7 " 42 


7 ♦* 49 


7 " 56 


8 " 40 


8 « 48 


8 » 56 


8 " 64 


9 «* 45 


9 ♦* 54 


9 " 63 


9 " 72 


10 «* 60 


10 " 60 


10 " 70 


10 " 80 


11 « 55 


11 «< 66 


11 " 77 


11 " 88 


12 " 60 


12 " 72 


12 «' 84 


12 « 96 


9 times 


10 times 


11 times 


12 times 


1 are 9 


1 are 10 


1 are 11 


1 are 12 


2 " 18 


2 " 20 


2 " 22 


2 " 24 


3 « 27 


3 " 30 


3 " 33 


3 " 36 


4 " 36 


4 " 40 


4 " 44 


4 " 48 


6 '* 45 


5 " 50 


5 " 55 


6 " 60 


6 « 54 


6 ** 60 


6 " 66 


6 " 72 


7 " 63 


7 " 70 


7 " 77 


7 " 84 


8 " 72 


8 « 80 


8 « 88 


8 " 96 


9 " 81 


9 " 90 


9 " 99 


9 " 108 


10 " 90 


10 « 100 


10 " 110 


10 " 120 


11 " 99 


11 " 110 


11 " 121 


11 " 132 


12 " 108 


12 « 120 


12 " 132 


12 " 144 











Publications of CHRISTOPHER SOWER COMPANY, Philadelphia. 

THE 

Normal Educational Series 

• OF 

School and College Text-Books. 



' Every chiM that eomec Into the world has a right to an edacation.' 
' The dearest interest of a nation is the education of its diildrcn." 



The art of Teaching, as well as all other arts, is making very rapid progress in 
this very progressive age. The remarkable growth of Normal Schools, organized 
to instruct in the best methods of teaching, and employing as professors the most 
able and advanced educators in the country, has given an immense impetus to the 
advancement of this most honorable and useful of professions, and almost revolu- 
tionized the whole art of teaching. These great changes create a necessity for 
text-books adapted to them, and the publishers of the above series have taken 
great pains to meet this necessity. By the aid of their improved text-books, the 
work of the school-room« instead of being a drudgery, becomes pleasant to teacher* 
and pupils, and they as well as parents are delighted with the rapid progress made 
with them. 



Raiib's Normal Primary Speller. 
Raab*s Normal Speller. 

BY PROF. A. H. RAUB, 

PRINCIP4L OF PBICKSYLVANIA CSZ«TRAL KORMAL SCHOOL, LOTK RAVKH. 

These elementary works are admirably arrangfed and classified. Simple and easy, yet !«(• 
leal and comprehensive, they ncvcz fail to make ready and correct spellers. 




Fewsmith's Elementary Grammar. 
Fewsmith's Grammar* of Eng. Language. 

BY WM. FEWSMITH, A.M., AND EDGAR A. SINGER. 

The ttnifonn testimony of teachers who have introduced these prammars is. that they iMva 
been most afrreeabty surprised at their effects upon pupils. They are easy to understand 
by the youngest pupil, and the lessons before dreaded become a delight to teacher and 
pupils. Extraordinary care has been taken in grading every lesson, modeling rules aad 
de£aitions After a de/inite and uniform plan, and making every word and sentence aa es- 
Mmple of g^aunmAticzl accuracy. They only need a tt\a\ xo «uvet%eAn «X\ ««^«n. 
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